LAKE PONTbHARTRAIN, LA.

- AND VICINITY
LAKE PONTCHARTRAIN
HIGH LEVEL PLAN

DESIGN MEMORANDUM NO. 19
GENERAL DESIGN

ORLEANS AVENUE
' OUTFALL CANAL

IN THREE VOLUMES

VOLUME 11

DEPARTMENT OF THE ARMY

NEW ORLEANS, LOUISIANA

US Army Corps
TC7 of Engigeersp | AUGUST 1988

Pb
dm 19
KXt

v, -

New Orleans District '
. SERIAL NO. /6

NEW ORLEANS DISTRICT, CORPS OF ENGINEERS



*

OLB PROJECT NO.

Dates

6/28/85

9/26/85
10/2/85
11/5/85

1/16/86

2/4/86

2/10/86

4/22/86

5/13/86
6/3/86
6/9/86

6/12/86

6/12/86

6/12/86

DETY

USACE

USACE

USACE

USACE

DEI

USACE

DET

DEI

DETI

USACE

USACE

USACE

ORLEANS AVENUE CANAL

FLOOD PROTECTION IMPROVEMENT PROJECT

2048-0278

DEI PROJECT NO. 1006

ENGINEERING CORRESPONDENCE LOG

From

USACE

Eustis
DEIL
DEI
DEI1
DEI

USACE

Bustis

USACE
USACE
USACE

DEI

DET

DEIX

Topic

Design Memo Services = concurrence and add
to geotechnical scope.

Draft Geotechnical Report - Transmit

Draft Geotechnical Report - Transmit
Additional Geotechnical report copy - Transmit
Design Memorandum - Transmit

Pump Station, conceptual design calculations
Geotechnical Report - 1st Review Comments

Geotechnical analysis of Sheet Pile Wall -
transmit.

T-wall~size criteria (Phone)
Design Memorandum - 1st review comments.
Sheet Pile Wall - review recommendations.

Floodwall thickness 12" minimum - relief
request

USACE design soil shear strength, and
landside water surface criteria - request
for

T-wall at 30" Waterline, drawing and
calculations - transmit

* This correspondence has not been reproduced for inclusion in this

Its inclusion is not considered to be necessary for a technical
review and copies of the deleted correspondence can be obtained from the
New Orleans District's files. '

report.



Dates

6/25/86

6/26/86

6/30/86

7/9/86

7/18/86

8/6/86

8/9/86

8/12/86

8/13/86

8/25/86

8/28/86

9/22/86

10/2/86

11/5/86

DEI

DET

Eustis

USACE

DEI

USACE

USACE

USACE

USACE

USACE

DEIL

DEI

DEI

USACE

From

USACE

USACE

DEI

DEI

USACE

DEI

Eustis

DEI

DEI

DEI

USACE

USACE

USACE

DET

Topic

Geotechnical, design soil shear strength
and design phreatic water surface criteria
- transmit

Floodwall thickness, 12 inch minimum
criteria - reply

Geotechnical Report, Feb. 10 and June 3,
1986 comments - reply to (partial)

Preliminary Bridge Modification drawings -
transmit

T-wall at 30" Waterline - pile capacity,
sheet pile tip and unbalanced earth force
information

T-wall at 30" Waterline - structural
review comments

Confirmation of June 25, 1986 data

Design Memorandum - reply to June 3, 1986
comments and Geotechnical Report - partial
reply to Feb. 10, 1986 comments (via
Bustis June 30, 1986 letter)

T~wall design, load factor value -
clarification request

R. E. Lee Bridge Modifications, revised
concept preliminary drawings and
calculations-transmit

T-wall design, load factor
value-confirmation

R. E. Lee Bridge Modifications - review
comments to Aug. 25 submittal.

Pile Load Test requirement (phone)

Geotechnical Report - Eustis reply of
Oct. 30, 1986 to USACE remaining comments
of Feb. 10, 1986 and June 25, 1986 -
transmit.



Dates
11/10/86

11/17/86

12/1/86

12/3/86

12/15/86

12/31/86

1/7/87

1/12/87

1/14/87

1/22/87

1/30/87

2/13/87‘

2/26/87

3/16/87

5/13/87

To
USACE

DEI

DEI

DEI

DEI

DEI

USACE

DEI

USACE

USACE

USACE

DEI

DEI

USACE

USACE

From
DEX

' USACE

Modjeski
and
Masters
USACE

Eustis

Eustis

DEI

USACE

DEI

DEI

DEI

USACE

Eustis

Eustis

DEI

Topic
T-wall at Waterline ~ length of wall question

Pump Station - seepage protection (meeting
notes)

. Pump station - backflow study scope and

(phone)

T-wall at Waterline -~ length of wall
requirement

Pump Station ~ pile lateral load analysés

Pump Station, geotechnical analyses -
engineering estimate for

Phase I Preliminary Plans, specification
outline and cost estimate -~ first submittal

Geotechnical Report ~ Comments to Aug. 12
and Nov. 5 submittals

Survey books No. 1-5 - transmit copies
DM Plan and Profile drawings (10) and
Preliminary Phase Plan and Profile drawings -

transmit

Cross Section sheets (8) with additional
elevations - transmit

Design Flowline and Bridge Head losses -
tabulation
Geotechnical Report - pile load capacity

at bridges

Geotechnical, Piezometric readings -
tabulation

Orleans Avenue, existing retaining wall - -
drawings transmit )



Dates

7/7/87
8/7/87
9/11/87
9/11/87

10/6/87

12/3/87

12/11/87

12/24/87
2/4/88

3/25/88

3/31/88
4/7/88

4/26/88

USACE

DEI

Eustis

USACE

USACE

DEI

DEI

DET

USACE

DEI

DEI

USACE

DEI

From

DEIX

USACE

DET

DEI

DET

USACE

USACE

USACE

DEI

USACE

USACE

DEI

USACE

Topic

R. E. Lee Bridge Modifications, corrected
drawings and calculations - transmit

Phase I Preliminary Plans and R. E. Lee
Bridge Modifications - review comments

Existing Levee Section, to be retained for
analyses

Bridge Modifications (3), revised cost
estimate - transmit

Geotechnical Report - Eustis reply of
Sept. 28, 1987 to comments of Jan. 12, 1987
and Aug. 7, 1987

Geotechnical Report - additional comments
to Aug. 12, 1986 and Nov. 5, 1986 submittals

T-wall, size criteria (phone)

Design Flowlines and Bridge Head Losses with
low water weirs - tabulations

Phase I Preliminary Plans and calculations
revised per Aug. 7, 1987 comments - transmit

New design criteria for T-wall design

Preliminary Plans Phase I - review comments
plus new design criteria for cantilever I-wall

design

T-wall and Anchored Bulkhead Alternatives,
Stas. 50 to 90: Stability Analysis

- submittal

T-wall and Anchored Bulkhead - review comments



DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT. CORPS OF ENGINEERS
F. ©. BOX 80287
NEW ORLEANS. LOUISIANA 701800207

REPLY TO June 28, 1985

ATTENTION OF- TF-"
Engineering Division ;.
Projects Engineering Section L

— D emdD .}d_..

Mr. Earl J. Magner, Jr.

Chief. Engineer

The Board of Levee Commissioners
Orleans Levee District

Suite 202 - Administration Building
New Orleans Lakefront Airport

New Orleans, Louisiana 70126

JUL 8 195

Dear Mr. Magner:

Reference is made to your June 20, 1985, letter concerning
Lake Pontchartrain and Vicinity Hurricane Protection Project -
Orleans Avenue Outfall Canal, London Avenue Outfall Canal, and
17th Street Outfall Canal with enclosed material for our review

and comment.

The information provided at your office during the June
19, 1985 meeting has been reviewed, and we offer the following
comments: . -

1. We have no comment relative to the scope of -
services for your design memorandum work at London Avenue and

Orleans Avenue Canals.

2. The topographic survey scope of services is
sufficient for our design purposes and meets the Corps
requirements for design memorandum scope designs.

3. The Geotechnical scope of services for Orleans
Avenue is sufficient for our needs, except for the need for
piezometric data. We request that you provide the check
borings that were discussed and requested during the June 19,
1985 meeting. The number and locations are shown on the
enclosure plans. Attached to the plans, please find a
description of the locations and type boring and piezometric
data needed at each of the Orleans and London Avenue Canals.

~ 006 ) :
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It is noted that the scope of work for Geotechnical
Services for London Avenue Canal has not been developed.
However, if the scope of the London Avenue Canal program is
similar to the Orleans Avenue Canal, then the level of detail
is sufficient for our GDM design purposes. We request that you
furnish the London Avenue Canal scope of services to this
office once you have developed it.

We are reviewing the reports on the 17th Street Outfall
Canal furnished in your June 20, 1985 letter. We will furnish
our comments to you as soon as they are available.

Should you have any questions concerning the enclosed
plans and boring requirements, please contact Mr. Vann Stutts,
telephone number 838-2614.

Sincerely, :

Frederic M. Chatry
Chief, Engineering Division

Enclosures



October 2, 1985

Mr. Van Stutts, Project Coordinator
U.S. Army Corps of Engineers

Post Office Box 60267

New Orleans, Louisiana 70160-0267

Re: Orleans Avenue Canal
Flood Protection Project
OLB Project No. 2048-0304
DEI Project No. 1006

Dear Mr. Stutts:

Attached herewith please find one copy of the draft
geotechnical engineering report and one set of existing
cross-sections as regquested for your review and comment.

Your prompt review of the enclosed material will be
greatly appreciated. Should you have any questions or need
additional information please call us.

With best regards, I remain

Sincerely,
DESIGN ENGINEERING, INC.

Z“W

ohn Holtgreve
JH/mnh
Enclosures

cc: Mr. Earl J. Magner,Jr.
Chief Engineer
Mr. E4 Bailey
- Assistant Chief Engineer
Orleans Levee Board

Design Engineering Inc.
3330 West Esplanade, Suite 205, Metairie, Louisiana 70002, (504) 836-2155



DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICY. CORPS OF ENGINEERS
P. O. BOX 60287
NEW ORLEANS. LOUISIANA 701800287
REPLY TO
ATTENTION OF February 10, 1986

Engineering Division
Projects Engineering Section

Mr. John Holtgreve

Design Engineering Inc.

3330 West Esplanade, Suite 205
Metairie, Louisiana 70002

Dear Mr. Holtgreve:

Reference is made to your October 2, 1985, letter
concerning the draft geotechnical engineering report on the
Orleans Avenue Outfall Canal and your November 5, 1985
letter in which you prov1ded an additional copy of the
geotechnical report to aid in our review. As requested, we
reviewed this report furnished in your letter and have the
following comments to offer:

1. No analyses were presented for the required flood
protection at the various bridge crossings or across the
canal at the pumping station. These analyses should be
provided for our review., If floodgates are used at the
bridge crossings, then deep seated analyses and sheetpile
cutoff wall analyses should be presented

2. Shear strength and wet density profiles should be
furnished for each different subsoil reach.

3. Shear strength and wet density values used for the
pile capacities at Harrison Avenue, Filmore Avenue, and
Robert E. Lee Blvd. brldges should be shown.

4, The S-Case parameters and the ta11water elevatlon
used in the I-wall analyses should be shown.

5. If an I-wall option is to be 1nvestlgated at "the
zone of interference" at Crystal Street (approx. west side
Sta. 115+00), analyses should be presented. I-wall analyses
should be presented for the I-walls north of Robert E. Lee
Blvd. shown in the DEI plan profile dated 11 October 1985,

6. The factor of safety for the gross levee section /004
should be 1.30, not the minimum factor of safety of 1.20 as
mentioned in paragraph 27, page 8, of the draft report..

B L
g#
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7. The factor of safety for levee stability analysis
at the water pipeline crossing at Sta. 44+40 should be 1.50
and should apply to 60 feet of levee on either side of the
pipeline.

8. Comparisons of sections before the raising of the
Orleans Avenue Canal east side levee and sections furnished
by DEI were made. The settlement of the 2-ft. landside
enlargement ranged from .5 ft. to 1.7 ft. The maximum
anticipated settlement of 2.5 ft. stated in the report on
page 8, paragraph 27, for a 14.8 ft. landside enlargement
appears to be too low.

9. The elevation after settlement for the levee
sections with a 1-ft. overbuild and the future amount of
overbuild needed to obtain a final net section should be
presented for each reach.

10. The ground surface elevations used in the
stability analyses do not represent the ground surface
elevations shown in the sections furnished by DEI.

117. The piezometric headline used in. the sand layers
when the canal water elevation is at -5.0 NGVD should be
shown.

12. In areas where a landside enlargement is to be
used, the existing levee should be degraded S0 that a F.S. =
1.3 can be maintained.

13. The UU tests at the back of Appendix B do not
correspond to the values listed in the summary of laboratory
test results at the beginning of Appendix B.

14. The existing cross sections furnished by DEI do
not extend as far out as the proposed levee sections.

15. There are some questions concerning the method of
analysis for the cantilever I-wall between Sta. 50+00 and
Sta. 90+00 on the west side of the canal. I recommend a
meeting between your A&E (Eustis Engineering) and personnel
from my Foundations and Materials Branch to discuss the
method used.

16. Pile tests should be performed in accordance with 5u¢omé
COE procedures. Enclosed please find example compression AMm& iwwﬁ%
test and tension test schedules. ’ . Fwaﬂﬂ Y
' FILY iR MS
Gu”



17. The average shear strength trend as stated in wgihz

paragraph 25, page 7, should not be used. The shear 40
strength trend should be selected in accordance with EM
1110~2-1902 such that two-thirds of the test values exceed
the values for each embankment zone and foundation layer.

18. The shear strength test values along the west
levee are significantly lower than the shear strength test
values along the east levee between Sta. 0+00 to Sta.
90+00. These shear strength values would preclude the use
of an average shear strength value for the east and west
levee between Sta. 0+00 to 90+00.

19. It is our understanding that the canal capacity ﬂhv

will be enlarged. If the canal bottom is dredged, the clay I

layer would not remain in place as mentioned in paragraph if ¢
28, page 9. The sand strata would then be directly exposed
and the effects of underseepage on stability should be
considered.

20. It is not apparent how bridge piles which extend
above the canal bottom can have "a nominal 2-ft. cutoff
below the existing ground surface," as stated in paragraph
36 on page 11. This should be clarified.

21, Additional comments on the design shear strengths
and piezometric headline are dependent on soil testing from
check borings now at our Waterways Experiment Station and on
additional piezometric observations. The last piezometric
data provided my office was in October 1985,

I trust that the foregoing is respon51ve to your.
needs. If we can be of further a551stance 1n th1s matter,
please let me know.

Sincerély,

SRR O

- Frederic M. Chatry
Chief, Englneerlng D1v151on

Enclosure

o
e b



PARTNERS

EUSTIS ENGINEERING COMPANY

J. BRES EUSTIS SOIL AND FOUNDATION CONSULTANTS

REG. C. E,
BORINGS * TESTS ¢ ANALYSES

3011 26™ STREET

METAIRIE, LOUISIANA >d00:
)

P. O. BOX 8708 -
METAIRIE, LOUISIANA 700141

PHONE (504) a:urons'v

CHARLES A. BRAGOG (1918-1979)
REG.C.E.

JOHN W. ROACH, JR.

REG.C. E.

GERALD A. BRAGG R
REG, C.E.

LLOYD A, HELD,JR.

REG. C.E. .y

22 April 1986 D s

U.S. Army Corps of Engineers
Post Office Box 6267
New Orleans, Louisiana 70160

Attention Mr. Ronald Elmer

Gentlemen:

Geotechnical Investigation
Orleans Levee District
Orleans Avenue:Qutfall Canal
OLB Project No. 2048-0304
New Orleans, Louisiana

—TWESTSIDE
In accordance with yourrpéauest,

—~ p—— o= mw T

1% L

OFFICERS

EUSTIS ENGINEERING CO.INC.
ASSOCIATED WITH
EUSTIS ENGINEERING CO.
CHAIRMAN OF THE BOARD
) J.BRES EUSTIS
' PRESIDENT

{ JOHN W.ROACH,JR.
\-$RP. VICE-PRESIDENT AND
‘ HIEF ADMINISTRATIVE OFFICER

AR GERALD A. BRAGG

VICE PRESIDENT AND
CHIEF ENGINEER

LLOYD A.HELD, JR.

we are forwarding to you details

of our analyses for the/sheetpile wall between Station 50400 and

Station 90+00 on the west side of Orleans Canal.

We understand

these data will be reviewed by the Foundations and Materials
Branch staff before a meeting during the week of 28 April 1986

between representatives of the New Orleans District,
and Eustis Engineering Company.

Engineering, Inc.

Design

Enclosed with this letter are the detailed hand calculations and

computer output for this sheetpile wall.

Results of these calcu-

lations are shown on the analyses presented in Figure 5 of our

report.

If you require any further information or clarification of this

letter or its enclosures,

W. W. Gwyn:bh

do not hesitate to contact us.
Yours very truly,
EUSTIS ENGINEERING COMPANY

vy XL 0 Oledp [) 006
-] Tloyd A. Held, ﬂ%*

Enclosures

Copy w/Enclosures to:

Design Engineering, Inc.

Attention Mr. Walter Baudier

E. Berkley Traughber and Associates
Attention Mr. E. Berkley Traughber

oh—
H B
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The Board of Levee Commissioners of the Orleans Levee Dlstrlc

Attention Mr. Ed Bailey
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T WEDGE 497.00 FT. FROM ORIGIN %%4

AOrXk PASSIVE WEDCGEE 529.00 FT. FROM ORIGIN XXX

Rin= 1805%2.5 + RE= 14496.0 + RP= 19180.0 SUM R= 51728.%5
F&G & mmmmrermim e e i m e D e ———
Da= S9048.9 - DP= 14%40.3 SUM D= 44508.6
WEDGE FAIL RESISTING FORCES DRIVINEG FORCES
LOCATED ELEV .
ACT PAS RA RE RP SUM R DA -DP suM D
497 S26 -6.0 4060. 8i20. 102. 12282. 11487. 42. 11445,
497 529 -10.0 S447. 3960, 2240, 16617, 17416 296. 16820+
497 S2%9 -17.0 BiS4. 106%6. 6524, 25334, 23053, 2333, 2572%.
A%7 529 -25.0 12250. 12576. 42332. 37158. 423i6. 7124, 35191,
497 529 -33.0 1B0S2. 144%6. 419180. S4728. 52049. 14540. 44509,

ELAPSED CPU TIME 43 .4 SECONDS & 8.69 FOR USER GUWYN

FACTOR
OF
SAFETY

1.07%
. 788
.985

1.056

i.162



MEMORANDUM

TO: File 1006 v
FROM: Tom Smith
RE: "Inverted T" Floodwall

Orleans Avenue Canal

DATE: May 13, 1986

In reply to my request for USCE Criteriavfor sizing and
design of concrete "Inverted T" type floodwall, Jorge Romero
(862-2645) offered the following.

Base Size:

Cut-off Sheet Pile:
Concrete Pile:

Stem Size:

Deflection:

Joints Spacing:

TMS/mnh

TS

Thickness - 2'-6" min.
width - 8'-0" min.

Embedment - 9" .
Embedment - 9"

Thickness at top - 12" min. Stem
is usually battered about 1/24 on
one face to reduce cost and give-
required thickness at base.

Cap horizontal movement - 1/2"
max. as determined by Hrennkoff
analys1s.

'40'-max., 30' preferred

Design Engmeenng Inc

3300 West Esplanade, Suite 205, Metairie, Louisiana 70002 (504) 836- 2155




DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P.O. BOX 60267
NEW ORLEANS, LOUISIANA 70160.0267

REPLYTO June 3, 1986 ' ’ T
ATTENTION OF: -

Engineering Division

Projects Engineering Section

Mr. John Holtgreve

Design Engineering Inc.

3330 West Esplanade, Suite 205
Metairie, Louisiana 70002

Dear Mr. Holtgreve:

Reference is made to your January 16, 1986, letter
submitting your Design Memorandum on the Orleans Avenue
Canal Flood Protection Project for our review. This
document is, as we understand it, intended to support
preparation of plans and specifications for improving the
levees along the Orleans Canal to meet standards for the
Lake Pontchartrain, La. & Vicinity Hurricane Protection
Project (LP&VHPP). As you know, much of what is contained
in the document relies for support on a geotechnical report
submitted to us in October 1985 for review, and commented on
by us in our letter dated February 10, 1986. Discussions
concerning our comments on the geotechnical report have
continued, but there remain numerous of those comments which
have not been adequately addressed to date., Qur comments on
your design memorandum, therefore, must at this time be
regarded as preliminary and tentative, pending resolution of
our comments on the geotechnical report.

, As you are aware, credit under the LP&VHPP for any work
done in connection with upgrading the levees along the
Orleans Canal is dependent upon the outcome of our GDM
studies. We are scheduled to complete those studies by
August 1987. As we have indicated in the past, our
preliminary work indicates that the fronting floodgate
solution would provide the authorized hurricane protection
at lower cost than improvement of the existing parallel
levees. However, we recognize your preference for the
improved levees solution, and for this reason urge that your
GDM be completed at the earliest practicable date, in order
that all of your views regarding solution of the Orleans:
Canal problem may be fully reflected in the preparation of
our GDM.

With the foregoing background, we offer herein our /QDCX;
tentative comments on your GDM as a basis for expediting the
completion of that document.

Wh
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1. The Organization of Report chapter should reference
the geotechnical investigation report and the report should
be attached as an appendix to this design memorandum.

2. Preliminary unconsolidated undrained triaxial test
results have been received from our Waterways Experiment
Station and have been furnished to your soils consultant.
It appears that some of the design shear strengths used in
the Draft Geotechnical Engr Report on Orleans Ave. Outfall
Canal by FEustis Engr are high. Reference comment 17 in our
February 10, 1986 letter.

3. Comparisons of present cross sections to cross
sections from 1971 indicate a settlement of the I-walls on
the west levee. The new I-walls along the canal should be
overbuilt 0.5' for settlement,.

4y, Page IV-I, paragraph A - The wall transition from
sta. 118+00 to sta. 124+00 should be identified and
reflected in this paragraph.

5. The NOD presently requires a minimum steel
thickness of 5/16-inch for floodgate skinplates and 3/8-inch
for all other steel (including sheet piling). The sheet
piling type SL2, which is proposed for Reaches E-1 through
E-6 and Reach W-6 (or about 11,538 linear feet), is
unacceptable.

6. The NOD also limits structural deflections for piie
founded T-walls to 1/2-inch at the pile cap (base slab).

7. Page 1V-I, paragraph IV.B.1. = It should be noted
that, in addition to the allowable bending stress Fp being
reduced, other allowables are reduced. See EM 1110-1-2101
(Encl).

8. Page IV-I, paragraph IV.B.2. - Assuming that this
paragraph is for steel sheet piling, ASTM A328 should be
referenced in lieu of the ASTM for steel pipe piles (A252).
Also, the allowable bending stress for ASTM A328 sheet
piling is 20 ksi. See EM 1110-2-2906 (Encl).

9. Page IV-2, paragraph c¢.3.,the F.S. of 1.25 should
be based on total weights.

10. Page IV-2, paragraph c.4., we recommend that the
coefficient of lateral earth pressure, K, for piles in
tension in sand is .75 for displacement piles and .5 for
nondisplacement piles unless values are obtained from pile
tests.
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11. Page IV-2, paragraph IV.D.2 -~ It should be noted
that the first two sentences are not USCE requirements as.
the chapter introduction infers., The recommendation for
settlement is by FEustis Engineering. Reference comments 8 &
9 in our February 10, 1986 letter.

12. Page V-1, paragraph A, bottom of pagey NOD's
interpretation of the sand stratum along the Orleans Ave
Outfall Canal is: The top of the dense sand stratum varies
from E1 -6.0 NGVD to El1 -14.0 NGVD, from the pumping station
to station 30+00. From sta. 30+00 to sta 50+00, the top of
the dense sand stratum varies from El1 -11.5 NGVD to El1 -29.0
NGVD. However, above the dense sand stratum is a loose sand
and a clayey sand which varies from E1l -9.0 NGVD to El1 -19.0
NGVD. From sta. 50+00 to sta. 90400, the top of the dense
sand stratum ranges from El1 -20.5 NGVD to El1 -35.5 NGVD. A
silty sand stratum overlies the dense sand layer. At sta.
51+80 the silty sand stratum has a top elevation of -13.0
NGVD. From sta. 90+00 to the lakefront, the top of the
dense sand stratum varies from El1 - 32.0 NGVD to El - 36.5
NGVD, with lenses and layers of silty to clayey sand above
that layer.

13. Page V-2, paragraph 3 - U.S. Army Corps of Engrs.
parameters do not require that seepage paths be sealed with
walls of some type. U.S. Army Corps of Engrs. parameters.
require seepage control measures. The principal measures
are (a) cutoffs (b) landside seepage berms (c) pervious toe
trenches (d) floodside impervious blankets and (e) pressure
relief wells.

14, Page V-2, paragraph 3 - Piezometer readings were
furnished by Eustis Engineering to my office in a letter
dated 5 Nov 85; however, those readings did not include
canal water elevations or the results from falling head
tests. This information and any piezometer readings taken
since then are needed.

15. Pagé V-3, paragbaph 1 - The level of existing top
of fill ranges from E1 4.5 NGVD to El1 6.0 NGVD; therefore, 8
to 10 feet of additional height is required.

~ 16. Page V-4, paragraph 4, figure 2, and figure 7 -
The draft geotechnical report has a tip elevation of -37.5
NGVD for the I-wall between sta. 50+00 and sta. 90400,
whereas figures 2 and 7 show a tip elevation of -33 NGVD.
‘Reference comment 15 in our February 10, 1986 letter.

17. Figure 3, Typical East Levee Modification, Sta.
3+54 to Sta. 89+75 - The natural ground surface of
approximately E1 0.0 NGVD shown on the landside is not
indicative of the natural ground surface between Sta. 3+54
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and sta., 89+75.75 east levee. The natural ground surface
varies between El 0.0 NGVD and E1 -5.0 NGVD from sta. 3+54
to sta. 89+75.75 east levee,

18. The draft geotechnical report for this project did
not include analyses for the levee floodwall combination
proposed in Reaches E-6, W-6, E-~7, and W-7. These analyses
should be presented. Reference comment 5 in our February
10, 1986 letter. The stability and settlement analyses for
the proposed west levee near the canal (Reach W-6) should
also be presented. Also, the location where the levee fill
material will be obtained from should be specified.

19. Figure 2 - The proposed elevation limits for
coating the steel sheet piling with coal tar epoxy should be
provided. It should be noted that the use of the coal tar
epoxy, in lieu of the requirements of para. IV.D.1, is only
permitted in this reach.

20. Figure 5 - 1t appears that this proposed section
is for the west side, and not the east side as shown. This
should be resolved.

21. According to the Draft Geotechnical Report
prepared for this job, the levee fill will be either CL or
CH but, according to the cost estimates, the fill will be
Sandy-Clay. This discrepancy should be resolved.

22. On pages V11 and V12, the cost estimate for the
I-wall sheetpiling for Reach W-4 and Reach W-5 should be for
a length of 51.5 ft. corresponding to a tip elevation of
-37.5 NGVD.

23. It is suggested that another bridge modification
alternative be investigated.: This alternative would
consider a new bridge at the present bridge's level while
incorporating headwalls and waterproofing similar to
alternative 2. This would appear to be a feasible
alternative since, according to this report, only 20% of the
cost ($397,000 for Filmore Ave.) for the new raised brldge
is for the bridge itself, with the remaining 80%
attributable to the approaches.

24, The report recommends the modification of bridges
by sealing joints and the use of walls and anchors.
Analyses should be presented for the above alternative.

25. Reference figure 7, a. - It is suggested that
another alternative be investigated for storing the roller
gate. 1In some cases, we have found that an I-wall in
combination with an adjacent pile-founded concrete slab is
more economical than a pile-founded T-wall. The additional



sheet piling cost from the difference between stability and
seepage requirements can be offset by the savings associated
with the elimination of the protected side slab concrete and
with only providing piles (possibly even timber) to support
the dead weight of the gate, and not to resist the
overturning of the monoclith due to the horizontal water
load.

26. Reference figure 7, b. - A stabilization slab
should be added beneath the T-wall monolith(s). The NOD
normally provides a 4-inch thick stabilization slab.

27. Reference paragraph VI.C-

a. The method of testing and repairing the
existing copper waterstops should be provided.

b. A seepage cutoff that attaches to the existing
end bents will be required. This should be discussed.

c. The details of grouting the waterstops to the
existing bridge while having the waterstops cast into the
precast concrete wall panel should be presented.

d. The method of ihstalling vertical waterstops
between adjacent precast concrete wall panels should also be
discussed.

"e., Based on preliminary calculations (see T.c
below), additional studs are required to anchor the bridge
deck to the existing girders. The method of installing
these additional studs should be presented.

28. Reference figure 8-

a. The details of connecting the existing copper
waterstop to the new waterstop should be provided..

b. It appears that the clear distance between the
existing 12-inch piles and the proposed 16~inch piles is
insufficient. Consideration should be given to increasing
the clear distance, thereby resulting in an increase to the
size of the concrete cap.

29. On page VI-22, the note at the bottom appears to _
be in error, since 6 p11e anchors appear to be 1nappropriate
at the end bents.



30. Reference chapter VII, paragraph VII A, and figure
15 -~ The draft geotechnical report for this project did not
include any analysis for this reach and the I-wall at the
I-610 bridge.

31. On figure 15, the bottom of the concrete cap for
method 2 should be 2 feet below the ground surface as
required by paragraph IV.D.1. :

32. Reference figure 16-

a. Modification at 30" Dia. Waterline, Sta 4h+l4l
- No seepage analysis or deep seated analysis was presented
in the draft soils report for the T-wall at the 30" diameter
waterline,

b. Since there is an obvious interference problem
between the existing wall and the proposed 14-inch piles,
complete removal of the existing wall will be required in
this reach,.

c¢. The thickness of the base slab appears to be
insufficient. A thickness of 2.5 feet should be used unless
calculations are presented which justify a reduced
thickness.

d. There may be a pile interference problem
between the existing pile(s) for the waterline support and
the proposed 14-inch piles. This should be investigated.

33. Reference paragraph VII.G.-

a. The method for preventing seepage along the
top of the existing cutoff wall and syphon structure should
be provided.

b. The method of providing wall stability across
the drainage syphon width should be discussed.

34. Reference paragraph VII.H. - Since the two designs
are considered "a complex undertaking "and" beyond the scope
of this report,” cost estimates and alternative comparisons
appear premature. The design for this work should be
provided to this office for our review.

35. Reference figure 19 - Connecting of the dischabge
pipe to the proposed floodwall is unacceptable. Independent



anchorage for this pipe will be required.

36. Reference figure 20 - Utilizing the sluice
gate/floodwall structure for supporting the discharge lines
is unacceptable. Support structures and connection details,
which will prevent the transfer of any loads to this
control/floodwall structure, will be required.

37. Reference Appendix A-

a. The tip elevation of the sheet pile seepage
cutoff at the bridges should be shown.

b. The sheet pile tip elevation for the I-610
bridge modification differs from that shown on Fig. 15.
This discrepancy should be resolved.

¢c. The sheet pile tip elevation for the
floodwalls north of Robert E. Lee Blvd. should be shown.

38. Regarding the cost estimates contained in this
GDM, as we noted in our letter of April 11, 1985 (See
Appendix B, page B-=-3), the actual credit to the Orleans
Levee District for the flood protection provided at the
Orleans Avenue Qutfall Canal will be determined after
completion of our General Design Memorandum Number 19. This
document will provide the basis for the determination of the
degree to which the features contained in the subject GDM
meet the requirements of the Federal project. Based on the
above, our review of the cost estimates contained in the
subject GDM was limited to checks of major items and to
review the adequacy of unit prices. It should be noted that
the subject GDM does not properly address all of the
stability and other design problems associated with the
required flood protection for the Orleans Avenue OQOutfall
Canal. The resolution of these problems could have a
significant impact on the total project cost.

39. Reference chapter V-

a. The unit prices for the sheet piling for
Reaches W-1 through W-5 appear to be high, based on bidding
results for similar sheet piling on Corps projects in the
New Orleans area. Type PZ-27 sheet piling is furnished and
installed with a unit price range from $13.00 to $15.00 per
square foot. Therefore, it is suggested that the unit price
for PZ-27, 35 feet long, be changed from $560 to $510 per
linear foot and for PZ-27, 47 feet long, be changed from



$765 to $710 per linear foot.

b. The unit prices for demolition of the existing
wall within Reaches W-1 through W-5 appear to be too low
when compared to both ‘actual and estimated costs on Corps
projects. It is suggested that this demolition work be
estimated at a unit price of $100 per linear foot, and not
the $35 per linear foot shown.

40. Reference chapter VII - The estimate presented for
the final protection at the pumping station is
unacceptable. A more detailed estimate should be presented
with the results of the investigation described in comment
36 above. :

41, Reference chapter VIII-

a. Paragraph A.1.e., on Reach W-6, should also
mention the I-wall required at the fire station and at
Crystal St., which was mentioned on pages V-7 and V-8.

b. Pages VIII-5 to VIII-7 - An overbuild of 1 .
foot is less than the maximum settlement of 2.5 feet stated
in the soils report; therefore, the cost of future
maintenance should be stated.

c. If pile tests are to be performed, costs
should be included. -

42. 1In order to expedite the upcoming review effort,
the preliminary design submitted for our review should
include complete design calculations for each typical item,
including the specialty items. Calculations should include
summaries of I-wall moments and deflections for each
different reach and summaries of T-wall pile loads
(calculated by the Hrennikoff Method) and base slab
deflections for each different monolith. Also, several
engineering documents which are needed by DEI to pursue
preliminary and final design are enclosed and are as
follows: :

a. EM 1110-1-2101 Working Stresses for
: : Structural Design
b. EM 1110-2-2000 Standard Practice for
Concrete .
¢c. EM 1110-2-2102 Waterstops
d. EM 1110-2-2103 Details of Reinforcement -

Hydraulic Structures



e. EM 1110-2-2502 Retaining Walls

f. EM 1110-2-2906 Design of Pile Structures
: and Foundations

.43, Preliminary de31gn calculations were informally
»fsubmitted to. this office and. the following -comments are
. offered to expedite the upcoming calculation reViews'

‘a.  I-Wall Deflection Calculations ~ The concept

,fpresented is acceptable to:this. office except that the: '

moment of inertia used should be in units of in“/ft and not
1nu/p11e. :

b. Slender Walls Program Description. While we
have no objections to utilizing this program if modified to
reflect the criteria in ETL 1110-2-265, sample hand
calculations must be submitted to demonstrate that the
computer results are,satlsfactory.v

c; Bridge Modification Calculations.;

. : (1) The minimum allowable thickness for
1concrete floodwalls 1s 12 inches. See EM 1110-2- 2502

(2) According to ETL 1110-2-265, the
reinforcement ratio, p, should be checked against 0.25 times
pb. If this ratio is greater than 0 25 times pb deflection
calculations must be checked. L

(3) Minimum shear reinforcement, as provided
by Sections 11.10.8 and 11.5.5.1 of ACI, is required since
Vy exceeds 1/2 of Ve. '

o - (4) The, concept of the threaded bar. strap.
appears to be”unstable whenjaﬁ;ached to a; similar strap on:
the oppos1te ‘side of the bridge since the pressure diagrams
w1ll not always be exactly equal. _ _

S : (5) Fig. 8 and the sketch on page 7 do not
match. This discrepancy should be resolved.

(6) For preliminary designs, pile reactions
should be calculated using either the Culmann's or Vetter s
Method. Final d331gn should utilize- the Hrennikoff Method,'
See EM 1110 2 2906 S B R v o

- (7) It is not apparent as to the purpose of
ﬂthe key area located below the waterstop on the precast
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headwall pahel. The intent should be specified.

, (8) The minimum acceptable concrete cover
for floodwalls is 3 inches. See EM-1110-2-2103.

(9) The method for calculating the bending
stress in the headwall is inappropriate since biaxial
bending occurs in the precast headwall.

I trust that the foregoing is responsive to your
needs. If we can be of further assistance in this matter,
please let me know.

Sincerely,

Frederic M. Chatry
Chief, Engineering Division
Enclosures ,

Copy furnished:

Mr, Ed Bailey

Chief Engineer

Board of Levee Commissioners
Orleans Levee District

Suite 202, Administration Building
New Orleans Lakefront Airport

New Orleans, Louisiana 70126
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The details of the analysis for the sheet pile wall

between station 50+00 to station 90+00 west side of

Orleans Avenue Outfall Canal have been reviewed. We

recommend that the ground water elevation used on the

protected side for the I-wall analysis along Orleans

Avenue Outfall Canal be 0.0 NGVD at the I-wall and at the

natural ground surface at the embankment toe. The

embankment section (elevation and width) used in the

analysis should represent the minimum field conditions,.

Upon completion of your evaluation of design shear

strengths, a shear strength plot should be furnished to us

for review.

It is recommended that NAVFAC DM-7, May 1982,
particularly figure 9 on page 7.2-71, be used as a guide
to determine passive pressures against an I-wall where the
critical wedge is not against the wall. The factor of
safety used should be 1.5 applied to the soil design shear
strengths.
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June 12, 1986

Mr. Frederic M. Chatry

Chief, Engineering Division
Department of the Army

New Orleans District

Corps of Engineers

P.O. Box 60267

New Orleans, Louisiana "70160-0267

Re: Orleans Avenue Canal Flood Protection
Improvement Project
DEI Project No. 1006

Dear Mr. Chatry:

As you know, for the past 1-1/2 to 2 months we have
been attempting to resolve the issue of the acceptability of
the design shear strengths proposed by the project
geotechnical consultant, Eustis Engineering Company, Inc.
With your assistance and the cooperation of the Corp's
foundation section personnel, we have to date been able to
clarify some of the differences discussed at our original
review meeting. However, in order to complete our review.
and prepare our response to the Corp's review comments of
the geotechnical report, we find ourselves in need of
additional information. The needed information is the
design soil shear strengths that the Corps has developed for
the Orleans Avenue Canal Flood Protection Improvement
Project. Your cooperation in forwarding this information to
us as soon as possible will assist in expediting our
response to your comment letter. _

Another matter not covered in your comment letter has-
just recently been brought to our attention and we feel it
deserves immediate attention. ‘As we understand it, the
Corps 1is modifying the geotechnical design criteria to
include an additional analysis parameter. This parameter,
which establishes the landside. water surface elevation at
elevation 0.00 NGVD, is to be used for analysis of levee
stability and of floodwall design. This new criteria could
severely impact the design and subSequently the construction
cost of this project.

Design Engineering Inc.
3330 West Esplanade Suite 205 Metairie, Louisiana 70002, (504) 836—2155



Mr. Frederic M. Chatry
Page 2

We are therefore asking for clarification from your
office as to whether this is in fact a required design

criteria or not.

Your cooperation and timely ‘response in this matter
will be appreciated.

With best regards, I remain
Sincerely,

DESIGN ENGINEERING, INC.

onhn Holtgrege

cc: Mr. C. E. Bailey, Chief Engineer

JH/mnh
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DEPARTMENT OF THE ARMY ! DI e e
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS | C, j
P.O. BOX 60267 " ;
NEW ORLEANS, LOUISIANA 70160-0267 SUE
REPLY TO Deop
ATTENTION OF: June 25, 1986 —_—
Engineering Division o Ll io

Projects Engineering Section

Mr. John Holtgreve

Design Engineering Inc.

3330 West Esplanade, Suite 205
Metairie, Louisiana 70002

Dear Mr. Holtgreve:

Reference is made to your June 12, 1986, letter
concerning the Orleans Avenue Canal Flood Protection
Improvement Project. As requested, please find enclosed the
shear strength design lines that will be used in our design
studies for the GDM on the Orleans Avenue Outfall Canal
Project.

Reference is further made to the second paragraph of
your letter. We recommend use of 0.0 NGVD or the elevatlon
of the ground, which ever is lower.

In developing a phreatic water surface for design, we
would assume that the operating floodside stage of 0.0 NGVD
is constant within the embankment cross section. If the
natural ground is lower than 0.0 NGVD, the phreatic water
surface landward of the embankment would be assumed to be at
the elevation of natural ground. See the attached sketch.

I trust the foregoing is responsive to YOur needs.  If I
can be of further assistance, please let me know. o

S;ncerely,

Frederlc,M ‘Chatry
Chief, Engineering Division

Enclosures - | ,. 1000
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EUSTIS ENGINEERING !
GEOTECHNICAL ENGINEERS
3011 28th Street - Metairie, Louisiana 70002 + 504-834-0157

'30 June 1986

Design Engineering Inc.
Suite 205

3330 West Esplanade
Metairie, Louisiana 70002

Attention Mr. John Holtgreve
Gentlemen: _ e

Geotechnical Investigation
Orleans Levee District ;]:ff
Orleans Avenue Outfall Canal ' T

New Orleans, Louisiana | .JE;; ”7?45_

OLB Project No. 2048-0304

Reference is made to the U.S. Army Corps of Engineers letters
dated 10 February 1986 and 3 June 1986 with comments pertaining
to Eustis Engineering's draft geotechnical engineering report and
Design Engineering Inc.'s General Design Memorandum for the sub-
ject project. Comments pertaining to the geotechnical aspects
for the project that can be addressed at this time follow in this
letter. Resolution of other comments that depend upon ongoing
discussions with or input from the U.S. Army Corps of Engineers
will be addressed as soon as possible. :

Draft Geotechnical Investigation

Comment 2. Shear strength design parameters are presently being
discussed with the U.S. Army Corps of Engineers. These data will
be provided after final design parameters have been agreed upon.

Comment 3, These data are appended as Enclosure 1.

Comment 4. The "S" case design'parameters-and tail water eleva-
tions used for the I-wall analyses and in the draft report are
shown on Enclosures 2 and 3. '

Comment 5. Appropriate I-wall analyses are appended to this
letter as Enclosures 4, 5 and 6 and have been previously fur-
nished to DEI. : :




Design Engineering Inc. 30 June 1986

Comment 6. It is our understanding that a full levee section is
required only on the west side of Orleans Canal north of Robert
E. Lee Boulevard. Our sections will be modified to incorporate a
minimum factor of safety of 1.3 for the gross levee section and
the text of the final report modified accordingly.

Comment 7. Appropriate stability and seepage analyses have been
furnished DEI in Eustis Engineering's letter dated 9 June 1986.
We wish to point out that analyses furnished at that time are
subject to revision depending upon resolution of comments per-
taining to design shear strength parameters.

Comment 8. We understand that a landside enlargement will only
be used on the west side of Orleans Canal and off of Robert E.
Lee Boulevard and settlement estimates for other reaches are not
required.

Comment 9. Our estimate of the average settlement for the Reach
II levee west of Robert E. Lee Boulevard is 1.0 to 1.5 feet. Our
estimate of the average settlement for the Reach III levee west
of Robert E. Lee Boulevard is 1.5 to 2.0 feet. The foundation
conditions in these reaches are very heterogeneous and settlement
at any location will vary from the average estimate., We recom-
mend raising the levee crown when settlement has progressed t

net grade. .

Comment 10. Ground surface elevations used in stability analy-
ses were developed from cross-section overlays from which the
general 1lowest ground surface elevation was determined in any
particular reach. Lower ground surface elevations may exist in
localized areas and may. require filling. These should be
addressed during development of plans and specifications.

Comment 11. The piezometric head used in the sand layers for the
canal side analyses is at el -5.0 NGVD and reflects end-of-
construction conditions assumed for the stability analyses.

Comment 12. Degraded levee sections, if required, will be pro-
vided following resolution of comments pertaining to the design
. shear strengths. ’

Comment 13. The triaxial compression test reports presented at
the back of Appendix B reflect the results of unconsolidated
undrained triaxial tests performed on samples obtained from 5-in.
diameter Dborings. The unconsolidated wundrained triaxial
compression shear tests 1listed under the Summary of Laboratory
Test Results at the front of Appendix B represent separate one-
point triaxial tests performed on samples obtained from both
3-in. and 5-in., diameter borings.

Comment 15. Wé have forwarded to the U.S. Army Corps of
Engineers details of our calculations and assumptions relative to




Design Engineering Inc. ‘ 30 June 1986

this particular sheetwall design in our letter of 22 April 1986.
We have since received an informal reply and are presently
waiting formal recommendations on design procedures from the U.S.
Army Corps of Engineers.

Comment 17. The recommendations outlined in EM1110-2-1902
reflect criteria for the design of earth filled dams where design
shear strengths are developed primarily on the basis of 3-point
unconsolidated undrained triaxial (UU) test data for the end-of-
construction condition. Shear strengths selected for the reaches
of the Orleans Canal project are based primarily on unconfined
compression (UC) test data. We would note that the statistical
scatter from UC test data is generally greater than that of UU
test data, and, when unsaturated samples are tested, UC tests
yield lower values of shear strength than 3-point UU test data.
Considering that UC test data are primarily used to develop shear
strength trends for these reaches and that these data theoreti-
cally yield a statistical average less than comparable UU data,
Eustis Engineering does not believe it appropriate to use the
criteria outlined in EM1110-2-1902. '

Comment 18. Borings taken along the west levee were generally
taken at the toe of the existing levee and do not reflect shear
strengths beneath the levee section itself. Samples obtained
from these borings are sensitive to disturbance during shear
strength testing. These considerations have been discussed with
the U.S. Army Corps of Engineers. We are presently waiting on
recommendations from the U.S. Army Corps of Engineers relative to
design shear strength parameters. When these are received, we
will re-evaluate appropriate analyses.

Comment 20. This staﬁement is not correct in our report. It
will be deleted from the final text.

General Design Memorandum Comments

Comment 10. Eustis Engineering has analyzed precast concrete
piles loaded in tension assuming a coefficient of lateral earth
pressure of 0.7. . This succeeds the U.S. Army Corps of Engineers
requirements stated in this paragraph. '

Comment 11. See Comments 8 and 9 above.

Comment 14. Falling head tests on piezometers were not recorded
and are not available at this time. Eustis Engineering is accu-
mulating piezometer data for a subsequent seepage study. As this
data is accumulated, copies will be forwarded to the U.S. ‘Army
Corps of Engineers. : ' '

Comment 18. Approprlate analyses have been furnished DEI. See
Comment 5 above. From a geotechnical standpoint, there is no

3 3.
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need to specify the location where levee fill material will be
obtained for this project. Eustis Engineering assumes this will
be the responsibility of the contractor with materials meeting
the requirements outlined in the draft report of our geotechnical
investigation.

Comment 30. The required penetration for the I-wall is el -20.4.
This is not substantially different (el -21.0) from that required
for the remaining portion of Reach I. Only the critical analyses
was presented as representative of the entire Reach.

We hope these fulfill your immediate needs relative to the reso-
lution of comments. If we can be of further assistance or you
require further clarification of this letter, please do not hesi-
tate to contact us.

Yours very truly,

EUSTIS ENGINEERING

—

Lloyd A. Held, Jr.
W. W. Gwyn:bh

Enclosures 1 through 6



Geotechnical Investigation
Orleans Levee District
Orleans Avenue Outfall Canal
OLB Project No. 2048-0304
New Orleans, Louisiana

For: The Board of levee Commnissioners of the Orleans Levee District
New Orleans, Louisiana ' '

Design Engineering, Inc., Metairie, Louisiana

PILE CAPACITY DESIGN PARAMETERS

HARRISON AVENUE (BORING 16)

Depth , Cohesion

in N : 2 in 1)
Feet (Blows/Ft) : Degrees PSF PCF

0-2 - Cutoff — —_— : 102

2-10 - - ' 500 ' 70
10-28 - - 250 : 96
28-32 9 13 o — 120
32-38 14 16. -— - 120
38-40 23 21 : - : 120
40-43 - 23 21 | —— : 120
43-45 50 30 -— 120
45-50 12 _ 13 -—= ' 120
50-60 - - — 600 . 104

FILMORE AVENUE (BORING 25)

0-2 — . Cutoff — ' v -_— 110
2-10 - - : 500 . 110
10-34 - - 280 87
34-36 21 - 22 - 120
36-40 -— S = 500 100
40-41 - ' - i 500 100
41-45 _ 14 - ' 16 - e 120
45-50 12 : 15 -— 120
50-60 . - —-— 600 - 103
60-70 - — _ 600 104
ROBERT E. LEE (BORING 38)

0-2 - Cutoff -— - . 106
2-8 -— - 1000 : 106
8-30 - — 333 o 87
30-40 - : -— 450 S 98
40-44 — , -_ 500 ° 98
44-45 13 | 16 N h 120
45-50 13 ' 16 : _ —— : 120
50-54 13 16 ' - 120
54-60 - : - , 600 - 104

60-70 | -- , - 580 - 104

" Enc. 1
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Ceotechnical Investigation

Orleans Levee District,

1890

IADN

Orleans Avenue Outfall Canal
New Orleans, Louisiana

2048-0304,

OLB Project No.

The Board of Levee Commissioners of the Orleahs Levee District

For:

New Orleans, Louisiana

Design Engineering, Inc.,

Metairie, Louisiana

2

EUSTIS ENGINEERING COMPANY

Enc.
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" EUSTIS_ENGINEERING COMPANY

Orleans Avenue Outfall Canal
New Orleans, Louisiana
‘Metairie, Louisiana

329 - UOTIBADSTH
304,

2048-0
‘New Orleans, Louisiana

“Geotechnical Investigétion
_DesignﬂEngineering, Inc.,

JADN -
Orleans Levee District,

OLB Project No.
The Board of Levee Commissioners of the Orleans Levee District

For:
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Geotechnical Investigation

Orleans Levee District, .

Orleans Avenue Outfall Canal

OLB PROJECT . NO.

- New Orleans, Louisiana

2048-0304,
The Board of Lé§ee Conndssiohers of the>0rleans’Levee District

For

New Orleans,. Louisiana

Metairie, Louisiana

Design Engineering, Inc.,

Enc.

_EUSTIS_ENGINEERING COMPANY
SOIL AND FOUNDATION CONSULTANTS
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Geotechnical Investigation

Orleans levee District,

Orleans Avenue Outfall Canal»

OLB Project No. 2048-0304,

New Orleans, Louisiana

The Board of Levee Commissioners of the Orleans Levee District

For

Metairie, Louisiana

New Orleans, Louisiana

Design Engineering, Inc.,

Enc.

EUSTIS ENGINEERING COMPANY
SOIL AND FOUNDATION CONSULTANTS

Ty U e WA Wt



9 3J4NSDTINI

NOILVATT3

V1 3141VLi3N
SINYLINSNOD NOILYONROS ONV 110§
ANVAWOD ONTYIINIONT Si1LsSn3 : NOI1VAI1I 43Lva
O1LVANNO4 3HL NI Ov3H J1¥13INGZIId IHL SISATYNY 3Q1S T¥NYD 04
YNVISINOT “31yIVLIN do1 341 1y 38 o1 a3mnssy S ] 37141334S 3HL 40 301500074
"INL TONTHIINIONT NIIS3O0 4.:“1_m..__uwuwdmwu_.__:u“wnn_mwwzm.__ uwﬁummuw_ww“u“uw u“waﬁ w_uwxp“;ﬁ-wﬁ? IHL SISATYNY 301S0NNT W04 C310N
YNVISINGT ‘SNvITHD WIN "SINY14 40 OOHLIW OAW NO Q3SvE ALI114vls . . t | sorsz | oveecz | o608 | oeecai]| se-
LO141SIQ 33031 SNy3T¥Q 3HL 40 “33V4ENS D1B13A07314 se ¢ | eeeze | vEsee | ce00 ’ Ol®
SYINDISSINKOD W_N“: 40 quv08 3HL . "3903M 3AISSYd OL SYIJIY 4 LdidIsans voz | cszrs | orcee| vovie | ssooz | secrz | zzsoe | wssss | cm [OD|®
"N3078 TVYIN3D 04 SH3I43Y 8 [418358AS R Les 2 g19 | s ez~
INTLYNYILTY TIVA L9 33131 "39034 IA1L3Y OL SH3I43Y ¥ Ld41¥3S8NS vecu | eszev | sEien | oses | fefer | ARt ¢ i 0J1O)
sssind WIS WY 2 o AL ML e Lo oo e | o o s [ v | 2 [O[0
‘ . v =4 -
YNYISINOT "SNYITHD W3N S33HI3I0 NI NOILII¥4 TyNHILINI 40 319NV=o 16 ssotz | 0082 goes | zesiy | erozd |ostzu | esecl s 0] IO)
YOE0-8Y0Z “ON L9370Nd 810 TWNLYHLS 40 WOLLO08 1V INVId TVINOZINOH i Tovii | zisii | cscee | cessc | vecss | sreer | sicsor| se- [ () [|®
TYNYD 174100 3ANIAY SNY3ITHO INOTV 14 LS ¥3d SONAO4 NI NOIS3IHOID o [ [ e O
N .".w_w_.m_c JIA3] SNIIH0 . i KNLYELS 40 HOV3Y J_<u:xu>< sy 1 150866 1806 9822 tegtz 298¢
0T1¥3ILSIANI 1vIINHIILO3D NE TLd 7D xw“ mmuammmz_mmu”hwmuwuzwwMumhwuw viz 1510¢€ 0612 ZLESt | 68621 £zoil L6 zozl g- @ @
“14 "RJ ¥3d SONNO4 NI LHII3IM LINA Q3LVHALYS=R »nm\hwm. ¥ e s LT 0z ‘6- "0+ “A313 | HIEKAN
EREN Smw: 30404 SNI1SISIY 30804 INTAI YD 39¥44NS di1S
le - Oml
j 00+8Z1 VIS OL 00+(Zl V1S II HIv3y
m B 2Z1=g 0=0 EEuf 1 i
= B R T 0 g0+811 VLS OL 00+06 VIS U HJy3y
= 0" 00 1=8 0833 0=4 -1 0 o 221=g 0=3 £E4
p— =7 o
- — — m — T
g i 0'se- 13 . , O ® 0°se- 13 i - i 0°8e~ ‘13 o et 0] [O)
r01=p 89y="2 czr=¥d o=y = gar =12
= = y’ e e
A v FHmg 0023 S e O) c — 0z- 20z |- o Q) @/ o 7
- — —
m o8 10 =2 0vea¥a g1ea’a gmy \ pem - : :
y. AT -
— - T PP " \ \ \ _] = o CACTERN 002=9 5 1=b \ @ @ _\\_ 0" Zi- 13
= —
2 [ —— L omgm 7 m TN gmamps /. /O © N DN — T I I g a8
=) 0 LML Ziist 01 0md / ] —4 0 -~ 0 00 13 Li=t 00¥=d & { :_mn.azuu
PECRET (SISATYNY ¥OJ QINNSSY) HE 0L :Wl/ - {074 N V T —
- NO1123S ONILSIXI — _ o B — 0 L 13 INIOY8930 038In0d ¢y ~
(9NIlsIx3) S'o1 13 9t 13 o o (SESATYNY 30iSONYT) 911 13 [
\—HEe 0L AL
0z — — oz 0z = ot
I

01

O0ASN 1334 NI




August 12, 1986

Department of the Army
New Orleans District

Corps of Engineers

P. O. Box 60267

New Orleans, LA 70160-0267

ATTN: Engineering Division
Projects Engineering Section

Re: . Orleans Avenue Canal
Flood Protection Improvement Pro;ect
OLB Project No. 2048-0278
DEI Project No. 1006 '

Gentlemen:

Reference is made to the U. .S. Army Corps of Engineers
(USCOE) 1letters dated June 3, 1986 and February 10, 1986
with 'comments pertaining to Design Engineering, 1Inc.'s
General Design Memorandum and Eustis Engineering's draft
geotechnical engineering report for the referenced project.
Comments pertaining to the geotechnical engineering report
review that can be addressed at this time are included in
the attached Eustis Engineering letter dated June 30, 1986
and as discussed below. Resolution of other comments that
depend on ongoing discussion with the USCOE or require
further analysis will be addressed as soon as possible.

Design Memorandum Juu> 14

Comment 1. The table of contents and Organization of Report’
chapter will be modified and the geotechnical report will be
attached as an appendix to the Design Memorandum.

Comment 2. This comment ‘has -been addressed by
Eustis Engineering. Reference Comment 17 of the attached
Eustis Engineering letter dated June 30, 1986.

Comment 3. The new I-walls will be overbuilt by 0.5 feet
for settlement as recommended. The Design Memorandum will
be revised to include this requirement in design parameters.

Design Engmeenng Inc.
3330 West Esplanade. Suite 205, ‘Metairie, Louisiana 70002, (504) 836-2155
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Comment 4. The 600 foot transition 1length in the design
elevation of the levee/floodwall approaching the lakefront
will be added to paragraph A as a design parameter.

Comment 5. The minimum steel thickness of 3/8-inch for
structural steel and sheet piling will be included as a
design parameter. Presently floodgates are not included in
this project, but should a change in design recommendations
be required the minimum steel thickness of 5/16-inch for
skinplates will be included in the design parameters. The
recommendation to use SL2 piling as shown will be revised.

Comment 6. The limit of 1/2-in¢h of structural deflection
for pile founded T-walls will be added to the design
parameters.

Comment 7. The clarification, that allowables other than F
will be reduced per EM 1110-1-2101, will be added to thg
design parameters.

Comment 8. The ASTM reference will be corrected and the
allowable bending stress for A328 sheet piling will be noted
as 20 KsI in the design. ' : S

Comment 9. The design S.F. against blow-out'criteria will
be revised to state "based on total weights".

Comment 10. See page 3 of Eustis Engineering's letter dated
June 30, 1986. _ :

Comment 11. - The text will be modified to indicate that the
settlement allowance recommendation - is by
Eustis Engineering.

Comment 12. The descriptive paragraph of the sand stratam
will be modified to include the USCOE interpretation.

Comment 13. Statement regarding methods of sealing of
seepage paths in text will be modified to include other
measures.

Comment 14. See page 3, comment 14 of Eustis Engineering's
letter dated June 30, 1986. '

Comment 15. Existihg information on variations of level of
top of fill on West side will be reviewed and appropriate
changes in wall height made as required.
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C_omnent 16. The 1l-wall tip elevation on_YWest side will be
revised in the Design Memorandum per recommendation of soil
consultant pending review of soil shea--r' strengths.

Comment 17. The variation in natural ground elevatlon on
the East s:Lde will be noted. ‘

Comment 18. The analyses for the 1levee floodwall
combinations in the referenced reaches are contained in
Comment 5 of the June 30, 1986 Eustis Engineering letter.
Source of levee fill will be handled in Bid Phase.

Comment 19. The elevatlon 11m1ts for coating the steel
sheet piling will .be shown in Figure 2.

Comment 20. The section orientation will be corrected for
the_ East side as required.

Comment 21. Fill material will be CL or CH.

Comment 22. Cost Estlmate will be rev:Lsed for correct'
length of sheet pile.

Comment .23. A bridge modification similar to <the
alternative suggested is now proposed. This modification
considers a new bridge deck on existing bridge girders plus
headwalls and waterproofing. ~ Cost should not - exceed
Alternative 2.

Conment 24. Complete preliminary calculation and draw1ngs
for the modification of the bridges will be submitted as
they are completed. »

Comnent 25. Floodgates are not the recommended method of
flood protection 'at the bridges. Based on safety and
maintenance, the Client (Orleans Levee Board) prefers not
to install floodgates at these bridges. This cost analysis
is no longer pertjnent to the project.

Conlnent 26. ' The figure will be meodified to .mclude the
4-inch thlck stabilization slab as recommended

Comment 27.
(a) "~ The existing bridge deck will be removed and new
water stops installed. Testing of existing copper
water stops no longer necessary.

(b) Seepage cut-off walls that attach or seal to the
end bents will be provided at each bridge.
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(c) The precast wall design has been abandoned. The
new bridge headwalls, floodwalls and decks will be
cast-in-place concrete. Grouting of horizontal
waterstops will not be required.

(d) Precast design no longer under consideration so
installing vertical waterstops at joints will not be a
problem.

(e) Existing bridge decks will be removed and the
required additional studs will be welded to the exposed
existing girders before new deck is poured.

Comment 28.

(a) The design depicted in Figure 8 has been abandoned
and a new bridge modification design is being prepared
which will not include copper waterstop.

(b) See Comment (a) above, pile layout revised in new
design.

Comment 29. The descriptive note at bottom of cost estlmate
will be corrected.

Comment 30. See Comment 30 on page - 4 of
Eustis Engineering's letter dated June 30, 1986.

Comment 31. The drawings will be corrected to show concrete
extending 2 feet below ground surface.

Comment 32.

{a) The seepage‘end.stability analysis for T-wall at
30" diameter waterline was submitted for review June
12, 1986.

{b) Changes have been made on Preliminary Plans to
avoid interference between existing wall and proposed
T-wall plles.

(c) —wall base thickness has been changed to 2'-6".

(d) Pile orientation “has been redesigned to avoid
conflicts between waterline support and T-wall piles.

Comment 33. Methods for pfeventlng'seepage eleng top of
existing cutoff wall and Drov1d1ng wall stability will be
developed :
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Comment 34. Preliminary design for flood protection at the
Pump Station is being prepared and w1ll be submitted for
review as soon as possible.

Comment 35. If method 1 of flood protection is selected,
independent anchorage and support of the discharge pipe will
be provided which will not rigidly connect pipe to wall.

Comment 36. Independent anchorage/support will be prov1ded
if protection method 2 is chosen. _

Comment 37.

(a) Tip elevations of sheet pile have been shown at
the bridges on Plan and Profile Drawings.

(b) The difference in tip elevation of sheet pile at
I-610 will be corrected

(c) Tip elevations of sheet pile have been shown at
floodwalls north of R. E. Lee. '

Comment 38. Information only, does not require a response..

Comment 39.

(a) Sheet piling cost estimate will be rev1sed as
required.

{(b) The recommended demolition cost of $100.00
per linear foot seem high to cut- off sheet pllE'
and allow to fall into canal.

Comment 40. A more detailed cost estimate w1ll be prov1ded
when de51gn at Pumplng Statlon is complete. o

Comment 41.
(a) Will add to Chapter VIII ‘paragraph A.l.e. the
pertinent information pertalnlng to I-wall. at the Flre
Station and at Crystal St.

(b) The need for -future levee maintenance costs W1ll
be mentioned.

(c) Cost of test piles will be added to project.

Comment 42 Complete ‘design calculations will be furnlshed
as they are comp¢eted
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Comment 43.

(a) Approved concept for I-wall deflection
will be used in design.

(b) Hand calculations will be provided for any
computer program used to demonstrate that results are
satisfactory. '

(c) Bridge Modification Calculations

(1) A minimum of 12 inches for thickness on walls
will be used.

(2) The reinforcement ratio, p, will be checked
against, 0.25 pb.

(3) Shear reinforcement will be used if Vu

exceeds 1/2 Vc

(4) Concept of threaded Dbar straps has been
abandoned.

(5) Concept of wall support has been revised.

(6) Pile reactions will be calculated wusing
Hrennikoff Method. ' _ :

(7) Concept of wall has béen revised.

(8) Concrete cover for floodwalls will Dbe 3
inches minimum.

({9) Concept of headwall has been revised.

Draft Geotechnical Investigation f}k>)0i33¢

Comment 1. The information concerning these analyses will
be provided to the Corps when study of these specific areas
have been completed by Design Engineering, 1Inc. and
Eustis Engineering. '

We trust these responses to your comments are
satisfactory. We will furnish the remainder of the
responses as soon as they are completed. Revised copies of
the design memorandum pages along with pertinent design
drawings will be furnished following modification to the
existing design memorandum.
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With best regards, I remain
Sincerely,
DESIGN ENGINEERING, INC.
v '
%-%‘-‘u«&

John Holtgr@te

JH/mnh
Enclosures

cc: Mr. C. E. Bailey



August 13, 1986

Mr. Frederic M. Chatry

Chief, Engineering Division
Department of the Army

New Orleans District

Corps of Engineers

P. O. Box 60267

New Orleans, Louisiana 70160-0267

Re: Orleans Canal Flood Protection Project
OLB Project No. 2048-0278
DEI Project No. 1006

Dear Mr. Chatry:

We are in the process of developing a full reply to the
tentative review comments contained in your August 6, 1986
letter pertaining to the proposed T-wall section at the
30-inch pipeline crossing of the Orleans Avenue Canal for
the above referenced project.

In order to complete this reply an additional
clarification relating to one of the comments is required.
This clarification directly applies to comment No. 7. "In
accordance with ETL 1110-1-265 a 1.9 load factor should be
used for all design in lieu of the 1.5 load factor used."

We used a 1.5 load factor for dead load and a 1.9
factor for water pressure and uplift. This was in accord
with our copy of the ETL. We were told that the use of the
1.9 factor for all loads was authorized in a separate
memorandum. Our question is whether the use of the 1.9
factor for dead 1load is indeed mandatory or is it
discretionary.

Admittedly the design calculations are measurably
simplified by use of a common factor for all loadings as
recommended. But this 26% increase 1in dead 1load can
substantially effect structures with high dead 1load to
external load ratios. Also our previous design of the
bridge modifications must be corrected if the dead 1load
factor is required to be 1.9 in lieu of 1.5.

Design Engineering Inc.
3330 West Esplanade, Suite 205, Meldirie, Louisiana 70002, (504) 836-2155
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Please send us a copy of the memorandum which
authorized the change of load factors in ETL 1110-2-265.

Your early consideration of this request will be
appreciated. :

With best regards, I remain
Sincerely,

DESIGN ENGINEERING, INC.

;; John Holtgreze

cc: Mr. C. E. Bailey, Chief Engineer

JH/TS/ab



DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P.0. BOX 60267
NEW ORLEANS, LOUISIANA 70160-0267

REPLYTO August 28, 1986
ATTENTION OF:
Engineering Division
Projects Engineering Section

Mr. John Holtgreve

Design Engineering Inc.

3330 West Esplanade, Suite 205
Metairie, Louisiana 70002

Dear Mr. Holtgreve:

Reference is made to your August 13, 1986 letter requesting
clarification of one of our comménts contained in our August 6, 1986
letter pertaining to the proposed T-wall section at the 30-inch pipeline
crossing of the Orleans Avenue Canal.

As requested please find enclosed a copy of the memorandum of the
meeting held on October 22, 1985. It was at this meeting that the
requirement for using the Corps modified strength design as per ETL
1110-2-265 but utilizing a load factor of 1.9 for all loads was made.
However, for the T-wall design in question, a multiple load factor of
1.5 for dead load and 1.9 for live loads is acceptable provided the
results obtained are compatible with the Working Stress Method of Design.

I trust that the foregoing is responsive to your needs. If I can
be of further assistance in this matter, please let me know.

Sincerely,

oSO
Frederic M. Chatry ' '
Chief, Engineering Division

Enclosure

FIT | OOQ

e i e e a— A
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October 24, 1985

Project:

location:
Meeting Date:
Time:

Attendees:

- MEETING MEMCRANDUM

Pontchartrain Beach Flood Protection
Orleans lLevee Board Project No. 2040-0204
DEI Project No. 1008

URS Project No. 565-04-73

Corps of Engineers - New Orleans Dist.
October 22, 1985
2:00 p.m.

Ron Elmer C.0.E
Van Stutts C.0.E
Jorge Romero C.0.E.
Jim Richardson C.0.E
Janice Hote C.0.E
John Holtqr

Tai Chen URS
Bruce Adars URS

Topics of Discussion:

1) Net design elevations for the east and west ends of the project at the
connections to the existing levees were verified to be 17.5 NGWD at
each location.

2) By copy

of this memorandum, URS is transmitting three (3) copies of

DEI's conceptual design to the Corps.

3) Should

the project geotechnical investigations determine that

settlement along the project will approach 6 inches or greater,
consideration should be given to installing the concrete caps after
the over-built earthen sections have had time to settle through a
phased construction schedule.

4) Wwhere piling will be used in the project the Corps preference is for
prestressed precast concrete square p11es as per their standard

detail.

5)  Structural design will involve the use of the Corps modified strength
design as per Corps ETL 1110-2-265, but utilizing a load factor of 1.9
for all loads.

6) The gates for this project should be designed for combined hydrostatic
and wave loading. Wind loading shall be considered for dry condi-

tions.

Swing gates should be the most cost efficient and easiest to

design for this application rather than the roller gate type. The
swing gate should be supported from a cantelever I-wall similar to the
Corps' gate 5 shown in DM No. 13,

Emed.
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8)

In designing the pile foundations all )ateral loading shall be from
the gate to the bearing colums at each end of the gate. These gate
ronoliths will be designed .as one section with vertical and batter
piles beneath the wall-column sections and vertical piles only beneath
the opening gated section. For pile load design, use service loads
then apply load factors to develop design of the above structure. For
pile design analysis, use Corps' Hrenicoff program. Corps will aid
URS in use of program provided URS prepares correct input data.
Review of the geotechnical report by the Corps' should take approxi-
mately 2 weeks. In order to expedite such review, 3 copies of the
report should be provided to the Corps.

Prepared by: B’r«dd-&_J Mm

Bruce H. Adams, URS

Distribution: Attendees

Mr. Ed Bailey, OLB
Mr. Earl Magner, OLB
URS Company Files



DEPARTMENT OF THE ARMY

NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P.0. BOX 60267 ‘

NEW ORLEANS, LOUISIANA 70160-0267

REPLY TO January 12, 1987

ATTENTION OF:
Engineering Division
Projects Engineering Section

Mr. John Holtgreve

Design Engineering, Inc. s
3330 West Esplanade, Suite 205

Metairie, Louisiana 70002

Dear Mr. Holtgreve:

Reference is made to your August 12, 1986 and November -5,
1986 letters which provided responses to our comments on the
geotechnical report and the general design memorandum on the
Orleans Avenue Outfall Canal. You indicated in your August 12,
1986 letter that your response was a partial resolution of our
comments and that resolution of comments not contained in the
August 12 letter would be forthcoming. We had completed our
review of your August 12 submittal and had not received any
further resolution of the comments not addressed in that
submittal. At your request we withheld our response until Eustis
Engineering was able to complete their responses to our original
comments. The Eustis Engineering responses were contained in
your November 5, 1986 letter.

We have reviewed the two referenced submittals and offer
the following: '

For comments 9, 10, 11 and 15 made by Eustis Engineering
in the August 12, 1986 submittal we offer:

Comment 9. Comparison of costs for a gross grade of 1 foot
over net grade and future levee raising of .5 foot to 1 foot
versus a gross grade of 1.5 feet to 2 feet over final net grade
should be made.

L Comment 10. Lower ground surfaces do exist in certain areas
Ct ﬁ**‘especially between station 50+00 and station 90+00 on the east

RS fﬁ side. These problem areas should be dealt with now so that a ‘
‘. j£7 .0 proper assessment of impacts on costs can be made. In this reach
© yav  1in particular these impacts could be substantial.
Comment 11. If the sand layers are not connected to the'qLE———Jigazéél__

canal then the piezometric head for the canal side analyses ﬁh&ﬂwau:ffi;////<

be higher th$h EL -5.0. WA

Comment 15. We recommend that NAVFAC DM-7, May 1982, particgi_ =

larly figure 9 on page 7.2-71, be used as a guide to determine f*

passive pressures against an I-wall where the critical wedge f2%%§:-7isy/?wuﬁscpqm
. ' — EViéuien

e 127187
M.S/t’of To )2'7/8

1~%7 2%
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is not against the wall. The factor of safety should be 1.5
applied to the soil design shear strengths.

For comments 10, 30, 37 and 39 made by DEI on the GDM in
the August 12, 1986 submittal we offer;

Comment 10. We assume that in the response by Eustis
Engineering to which you refer the word "succeed" is in error
and the word exceed was intended. If design criteria used by
Eustis Engineering exceed Corps criteria then any resulting cost
increase would not be creditable.

Comment 30. The sheet pile tip elevation of -10 was shown

¢ in figure 15 and stated in chapter VII, paragraph VIIA of the

GDM. A sheet pile tip elevation of -20 was used for Reach I
west side of the canal while a tip elevation of -1 was used for
the east side of the canal in the Draft Soils Engineering Report.
Neither of these tip elevations agree with the tip elevation
used in the GDM. We do not understand Eustis Engineering's
response.

Comment 37. The sheet pile tip elevation at the bridge
locations should be added to appendix A for clarity.

Comment 39. If it is your intent to dispose of the existing
concrete cap on the floodside slope of the embankment and to
serve as slope protection, the placement and sizing of the
demolished concrete cap must meet Corps specifications.

For the November 5, 1986 submittal we offer the following;

1. Stability analyses were presented for the west side I-
wall sections Sta. 0+00 to Sta. 90400 with critical failure
surfaces at the I-Wall tip. No analyses were presented to show
if the I-Wall tip is adequate for a c¢ritical slope stability
failure surface located above the tip.

2. DNo settlement analyses were presented for the reach II
or reach IIT levee. The estimate of 1.0 to 1.5 feet of settlement
for the reach II levee appears to be low.

3. Borings 15, 16 and 17 show the sand layer below EL.
-18 in reach I, Sta. 30+00 to Sta. 50+00. Lowering the sand
layer from EL. -17 will result in a factor of safety less than
1.30 for the east levee.

L. Between Sta. 93+97 and Sta. 128+82 on the east side there
are areas of silt in the levee embankment. Seepage analyses
should be made to determine if the I-Wall tip elevations are
adequate for piping.

5. The elevations of the height of protection shown in the
transition reach where the parallel system on the canal ties
in with the lakefront levees appear to be in error. Find enclosed
(Encl 1) profiles for the east and west side within the transition



reach which should be used.

6. Reference enclosures 1, 2, and 3 of your submittal.
The @ values used for the S-case should be 23° for clays and
30° for silts.

7. Please find enclosed wave force diagrams to be used along
the canal from the lakefront levee to the end of the transition
to determine whether the critical design case is (a) the still-
water level plus 2 feet freeboard with a factor of safety equal
to 1.5 or (b) the stillwater level and a wave force with the
factor of safety equal to 1.25. Enclosure 2 is a wave force
diagram for the floodwall near the entrance to the canal, station
123+00 to 128+67; top of the floodwall is 17.5 or 18.0 feet NGVD
and the base of the floodwall is at elevation +10.5. FEnclosure
3 is a wave force diagram for the end of the floodwall transition
hear station 118+67; top of the wall is at elevation 13.6 and
the base at elevation 9.5. FEnclosure 4 is for a floodwall on
a base of 9.5 in the reach from station 123+00 to 128+67. This
diagram in conjunction with encl 3 can be used to interpolate
the wave forces linearly along the transition reach of the flood-
wall, stations 118+67 to 123+00. Fnclosures 2 and 4 can be used
between stations 123+00 to 128+67 to linearly extrapolate wave
forces where the elevation at the base of the floodwall varies
from 9.5 and 10.5. : '

8. Reference enclosure 12 of your submittal. This enclosure
shows the cutoff wall on the west side carrying an unbalanced
load. The manner in which the cutoff wall will resist the
unbalanced load should be presented.

9. It is our understanding that Eustis Engineering has been
evaluating and analyzing piezometric data. It must be pointed
out that depending on the results of this analysis the design
sections presented may be affected.

10.  Fustis Engineering has indicated that additional cross-
sections extending past the proposed levee sections have been
developed by your office. It would be appreciated if those
additional sections could be provided to us.

I trust the foregoing is responsive to your needs. If I
can be of further assistance in this matter let me know.

Sincerely,

Frederic M. Chatry
Chief, Engineering Division

Enclosures
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EUSTIS ENGINEERING
GEOTECHNICAL ENGINEERS
3011 28th Street - Metairie, Louisiana 70002 » 504-834-0157

16 March 1987

U.S. Army Corps of Engineers
New Orleans District
Engineering Division

Post Office Box 60267

New Orleans, Louisiana 70160

Attention Mr. Ron Elmer

Gentlemen:

Piezometric Data

Orleans QOutfall Canal

OLB Project No. 2048-0304
New Orleans, Louisiana

As requested, we are forwarding data accumulated on piezometers
and piezometer readings for the subject project.

Enclosure 1 is a summary of piezometer installation data.
Enclosure 2 summarizes piezometer readings taken for the project.

If we can be of further assistance, please‘do not hesitate to
contact us. ‘

Yours very truly,
EUSTIS ENGINEERING

Sy s L)

Lloyd A. Held, r.

LAH:kdl
Enclosures ' R : FiLo /629;5 B
EE 9444 23? i
xc Design Engineering, Inc. ' ‘“4£§~L’////
Attention John Holtgreve ';Ilf L
E. Berkley Traughber and Associates R
Attention Berkley Traughber 1225;““5//

7?5 7.5, f%mé’{???



PIEZOMETER INSTALLATION

Elevation In Feet - NGVD

Piezameter Location o Riser _Tip
P-1 Levee C/L 11.7 -21.3
P-2 Ievee Toe 2.5 - -17.5
P-3 +200' L.S. of C/L 1.0 -19.0
P-4 Levee C/L 12.5 -11.5
P-5 Levee Toe 7.4 - 9.6
P-6 +200' L.S. of C/L 5.4 -11.6

PIEZOMETER INSTALLATIONS

ORLEANS OUTFALL CANAL
OLB PROJECT NO. 2048-0304
NEW ORLEANS, LOUISIANA

EUSTIS ENGINEERING _ ' ' ENCLOSURE 1



Date

4/23/86
5/07/86
5/26/86
6/02/86
6/25/86
7/16/86
8/06/86
8/20/86
9/16/86
10/23/86
12/10/86

PIEZOMETER DATA

Orleans Canal Stages
In Feet - NGVD

Robert E. Lee Harrison

Piezometer Readings

Boulevard Avenue
0.91 0.95
1.9 1.9
1.2 1.3
1.70 1.75
1.60 1.62
0.98 1.18
0.98 0.85
0.60 0.60
1.7 1.7
2.3 2.3
1.95 1.80

EUSTIS ENGINEERING

In Feet '

P-1 pP-2 P-3 P-4 P-5 P-6
20.56 11.23 9.23 11.67 6.23 11.67
20.58 11.33 9.29 11.21 6.50 Broken
20.83 11.58 9.67 11.33 6.58 Broken
21.04 11.09 9.71 11.17 6.42 6.21
20.19 10.79 8.83 11.17 6.42 6.08
20.58 11.17 9.13 11.85 7.13 .37
20.67 11.29 9.38 12.04 7.33 6.79
19.92 10.46 8.42 11.77 6.96 6.42
20.42 11.08 9.13 11.13 6.33 6.08
20.60 11.29 9.33 10.69 6.13 5.96
19.71 10.29 8.27 10.75 6.08 5.46

PIEZOMETER DATA

ORLEANS OUTFALL CANAL
OLB PROJECT NO. 2048-0304
NEW ORLEANS, LOUISIANA

ENCLOSURE 2



DEPARTMENT OF THE ARMY

NEW ORLEANS DISTRICT, CORPS OF ENGINEERS

P.0. BOX 60267
NEW ORLEANS, LOUISIANA 70160-0267
REPLY TO August 7, 1987
ATTENTION OF: ~ -
Engineering Division E P
Projects Engineering Section e ddo o

Mr. John Holtgreve

Design Engineering Incorporated
3330 West Esplanade, Suite 205
Metairie, Louisiana 70002

Dear Mr. Holtgreve:

Reference your letter of January 7, 1987 and your
subsequent letter of transmittal dated July 7, 1987,
both concerning Orleans Ave. Outfall Canal. Your
January 7, 1987 letter provided preliminary plans
for parallel protection from Robert E. Lee Blvd. to
the lake and the proposed modifications to the bridges
at Robert E. Lee Blvd., Harrison Ave., and Filmore
Ave. The July 7, 1987 letter addressed comments from
my office dated September 22, 1986. The preliminary
plans are based on the Orleans Avenue Outfall Canal
Soils Report by Eustis Engineering and the Orleans
Avenue Canal Design Memorandum by your office. Several
of our comments on those reports pertinent to these
preliminary plans have not been satisfactorily
resolved. Please refer to my letter dated January
12, 1987, in particular our response to Eustis
Engineering's comment number 9, as well as comment
numbers 2, 4, 5, 6, and 7. We have reviewed your
two latest submittals and offer the following comments.

1. Sheet 7. "End West B/L" should be "End East
B/L" .

I2. Sheet 8. There is no note following the number
""" under "Notes". :

3. Sheet 9. The toe of the enlarged west levee
is shown extending into the canal approximately between
sta. 99+10 and sta. 101+10. The levee stability
analysis must be revised since the levee fill cannot
be semicompacted under water. Srir To Easrs W8

4. Sheet 11. The existing lakefront levee on
the west side of the canal has been raised recently., .,
The levee net elevation is 18.0 fi., not 17.5 ft. )
as shown. The new crown elevation and section should®

be shown on the west side profile. Lc%fé
/[’L

’l§ ‘/9/4&7
S vV uas (o/"/
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5. Sheet 12. The minimum elevation of the levee
crown for the two levee sections is +9.0; however,
the I-wall stability analyses used by Eustis Engineer-
ing showed an elevation of +10.0. I-wall stability
analyses should be furnished for a levee crown eleva-

tion of +9.0.

6. Sheets 12 and 13. A minimum crown width of
8 ft. is shown in the three levee sections; however,
the crown width used by Eustis Engineering in their
I-wall stability analyses was 10 ft. I-wall stability
analyses for 8 ft. crown widths should be furnished.
The existing levee sections from sta. 117400 to sta.
129+24 have levee crown elevations that vary from
+9.0 to +13.0. A crown elevation of +10.0 was used
by Eustis Engineering for their flood side stability
analyses. Flood side stability analyses should be
presented with the highest crown elevation for each

reach.

7. Sheet 14. Eustis Engineering analyzed 1V
on 3H levee embankment slopes, but sections 1 through
3 have 1V on 4LH flood side slopes; levee stability
analyses should be presented for a levee embankment
with 1V on 4H side slopes. On section 3, the net
elevation for the west side levee at the end of the

transition should be +18.0.

8. Sheets 16 and 22. Direction of flow should
be shown to give definition to pump side and lake

9. Sheet 24. A copy of the plans for the existing
siphon shoilld be provided.

10. Sheet 24. No analyses were presented for
the floodwalls above the east or west siphon.

11. Sheet 24, Section B. The levee enlargement
and floodwall are being placed on the existing siphon.
Analyses should be presented to demonstrate if the
siphon pile foundation is adequate for the increased

loading.

12. Sheet 24, Section C. The existing levee
section should be degraded so that rainwater does.
not collect against the new floodwall.

13. Sheet 25, Section B. An excavation plan
should be shown for the new floodwall and concrete
struts over the siphon.

14. Sheets 15, 16, 17, 18, 20, 21, and 22. Top
of I-wall elevations should be labeled "gross" or
changed to reflect net elevations.
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15. Reference the subject of floodproofing the
Robert E. Lee Blvd. bridge. The pile capacities
furnished by Eustis Bngineering were for natural ground
at elevation +10.0 and 0.0, but the bottom of the
canal is elevation ~-9.0. Pile capacity curves for
piles located in the center of the canal, for all
three bridges, should be furnished.

16. No analyses were presented for floodproof-
ing the Harrison Avenue and Filmore Avenue bridges.
Unlike the Robert E. Lee Blvd and Filmore Avenue
bridges, some of the Harrison Avenue bridge piling
will be replaced; consequently, the maximum
non-hurricane loading analyses should also be presented
for Harrison Avenue bridge.

17. Page 6 of calculatiohs. The "Dead load Mom"
used is for a continuous beam of equal spans. The
spans are not of equal lengths.

18. Page 7 of calculations. @ exceeds the paximum
€ allowable in accordance with ETL }//0-2-265, which
is 0.0073.

19. Page 16 of calculations. "Group Comb I-&
II" appears to include impact load. Therefore, the
factors listed should be denoted as such.

20. Pages 23 & 24 of calculations. TUnder
"Allowable Bending Stress", the calculations use a
moment due to dead load and uplift, only. The stresses
due to live loading and impact should be checked.

21. Page 25 of calculations. Under "Pull-Out
Tension For Studs", your office should check EM
1110-1-2101, para 7.a._for an allowable concrete
tension stress of 1.24(f'c)

22. Page 26 of calculations. Under "Work out.
No. of Studs Required", your office should check the
requirements of AISC para 1.11, entitled "Composite
Construction". ’

23. Page L2 of ¢alculations. Concerning
calculations on the design of steel in the wall, a
check of ACI requirements for distribution of ‘
reinforcing steel in deep members should be made.

24. Page 51 of calculations. "Mom" has a math
error (2,918.4 ft.-1bs. should be 3,699 ft.-1bs.).
In addition, the moment calculation used is for a
continuous beam of equal spans. The spans are not.
of equal lengths.




-4-

25. The calculations should address AASHTO para
3.24.9, entitled "Unsupported Transverse Edges", and
para 3.?, entitled "Traffic Lanes" (including para
3.7.1.2). =

26. Water stops should be placed so as to allow
reinforcing to be placed on both sides.

I trust the foregoing is responsive to your needs.
If I can be of further assistance in this matter,
please let me know. '

Sincerely,

Frederic M. Chatry
Chief, Engineering Division




October 6, 1987

Mr. Ron Elmer, Project Coordinator
U.S. Army Corps of Engineers

Post Office Box 60267

New Orleans, Louisiana 70160-0267

Re: Orleans Avenue Canal
Flood Protection Improvement Project
Geotechnical Review Comments
OLB Project No. 2048-0304
DEI Project No. 1006

Dear Mr. Elmer:

Enclosed herewith are three (3) copies of the Eustis
Engineering response letter dated September 28, 1987. This
response replies to the USACE comment 1letter dated
January 12, 1987. The . USACE - January 12 comment letter
addressed. the Eustis Engineering submittals transmitted on
August 12, 1986 and November 5, -1986. (' Several responses
‘made by Design Engineering, Inc. on the General Design
Memorandum which were included in the August 12th submittal
are not pertinent to. Eustis Engineering and are not
responded to. Specifically these are comments, 10, 30, 37
and 39. These comments will be responded to in the near
future by submittals from Design Engineering, Inc.

Also this response letter replies to several USACE
comments in letter dated August 7, 1987 which regard the
geotechnical aspects of the above referenced project.
Specifically, USACE comments 3, 4, 5 and 6 of the August 7th
letter  are responded to. The remaining comments in this
letter are net relative to geotechnical aspects and will be
responded to in the near future by submittals from Design
Engineering, Inc.

We believe this respénse letter is complete in that it
answers all of the outstanding USACE comments which are
relative to the geotechnical report for the project.

Should you have any questlons, please do not hésitate
to call us. :

. Design Engineering Inc
3330 West Esplanade, Suite 205, Metairie, Louisiana 70002. (504) 836-2155



Mr. Elmer
Page 2

With best regards, I remain
Sincerely,

DESIGN ENGINEERING, INC.

;_John Holtgreve,

‘Vice President

JH/mnh
Enclosures

cc: Mr. C. E. Bailey (w/l1l copy) ~
Dr. E. B. Traughber (w/1l copy)
‘Mr. Lloyd Held (w/o encl.)
Eustis Engineering
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EUSTIS ENGINEERING
GEOTECHNICAL ENGINEERS
3011 28th Street « Metairie. Louisisna 70002 « 504-834-0157

28 September 1987

Design Engineering, Inc.

Suite 205

3330 West Esplanade :

Metairie, Louisiana 70002 - ‘IG‘XE

Attention Mr. John Holtgreve

Gentlemen: ‘ fj }F "

Geotechnical Investigation

U.S. Army Corps of Engineers Review Comments
General Design Memorandum

Orleans Avenue OQutfall Canal

New Orleans, Louisiana

Reference is made to the U.S. Army Corps of Engineers (USACE)
letter of 12 January 1987. The following is our resolution of
the review comments in our geotechnical report and comments per-
taining to the geotechnical aspects of your General Design
Memorandum contained in that letter.

August 12, 1986 Submittal

Comment 9. Our estimate of levee setback and landside berm
requirements for a 2-ft overbuild above net grade are shown
below. Please refer to Enclosures 10 and 11 of our letter dated
30 October 1986. Setback distances tabulated below are in addi-

tion to the dimensions shown on those enclosures.

Net Landside Setback Distance Required
Grade Centerline Landside Toe Canalside Berm
Reach (NGVD) In Feet In Feet Elev (NGVD)
I 13.6 10 20 3.0
IT 17.5 10 ‘ 20 5.0

11T 18.0 15 . 30 5.5



Design Engineering, Inc. 28 September 1987

These estimates are for cost comparison purposes. Should this
alternative be selected, detailed stability analyses will have to
be performed.

Comment 10. We understand Design Engineering, Inc. (DEI) will
provide for raising low areas in the final plans and
specifications.

Comment 11. Piezometric data presently being accumulated
indicate hydrostatic levels in the Beach deposits along Orleans
Canal to be below el -5.0. Piezometric data north of Robert E.
Lee Boulevard for Reaches II and III indicate hydrostatic levels
in the near surface silt and sandy silt strata to vary between
approximate el 1.0 and el -1.0 and below the landside surface
elevation. These strata, however, are not critical to our stabi-
lity analyses. We have checked our analyses for these reaches
assuming the piezometric heads within these strata to be at the
landside surface elevation. Computer printouts of these analyses
are appended as Enclosures 1 and 2.

Comment 15. Our analyses indicate translational failure planes
incorporating passive wedges beyond the landside face of the I
walls cannot generate unbalanced forces sufficient to shear the
sheetpile section. Results of these analyses are shown on
Enclosure 3. Therefore, our sheetpile analyses assume a rota-
tional cantilever sheetpile failure resisted by passive pressures
mobilized adjacent to the sheetpile wall. This is the analysis
we have previously submitted. Enclosure 4 is a reanalysis of the
translational stability of the wall assuming the most critical
failure plane generated from the sheetpile tip.

November 5, 1986 Submittal

Comment 1. As discussed in our response to Comment 15 above,
unbalanced soil forces above the sheetpile tip cannot shear the
sheetpile section. Therefore, the tip elevation of the.sheetpile
will determine the depth of the failure surface. Enclosure 3
shows the results of our worst case analysis for Reach I - West,

Station 50+00 to Station 90+00.

Comment 2. Computer analyses and assumptions are appended as

Enclosure 5.

Comment 3. Borings 15 and 17 on the east side of this reach show
the top of sand to be el -17.2 and el -18.7. We have modified
the design section for the area in the vicinity of Boring 17 to
consider the sand at el -18.7 from Station 40400 to Station
50+00. Stability I-wall analyses for this reach are shown on
Enclosure 6.

-2 -



Design Engineering, Inc. 28 September 1987

Comment 4. We have provided on Enclosure 7 a flow net analysis
applicable to these areas. Our analyses indicate the minimum
sheetpile penetration within Reaches II and III will provide a
minimum factor of safety of 4.0 against a piping failure con-
sidering an all-silt embankment and foundation.

Comment 5. OQur stability analyses for the Reach III levee
(Station 121+00 to Station 127+00) considering a net grade at el
18.0 are shown on Enclosure 8.

Comment 6. Our assumption of 20° for consolidated drained shear
strengths in some clay strata considers the high organic content
present in these deposits. Our assumption of 25° for the silt

strata reflects their high c¢lay content. We feel these values
are appropriate and recommended them for design.

Comment 7. Enclosure 9 is a summary of wave load interpolations
based on data supplied to Eustis Engineering by the USACE in
their letter of 12 January 1987 and at the locations requested by
DEI. Analyses summarized on Enclosure 9 assume soil parameters
previously used for these reaches and an 8-ft wide crown at the
indicated elevations.

Comment 8. Enclosure 10 indicates the net pressure available to
support a sheetpile cutoff below el -33.0. We recommend simple
beam loading and the pressure distribution shown on Enclosure 10
to determine the reaction at the top of the sheetpile and sheet-
pile section.

Comment 9. Concur.

Comment 10. We understand these will be forwarded by DEI.
Reference is made to USACE's letter dated 7 August 1987. - The
following is our resolution of the review comments pertaining to

the geotechnical aspects of your Phase I plan and specifications.

Comment 3. See Enclosure 11 for the stability analyses of this
section.

Comment 4. See Enclosure 8 for the stability analysis of the
levee with a net grade at el 18.0.

Comment 5. See Enclosure 9 for the results of the I-wall analy-
sis for a levee crown at el 9.0 in this reach.

Comment 6.

a) See Enclosure 9 for the results of I-wall analyses
considering an 8-ft wide crown.

b) Enclosure 10 of Eustis Engineering's letter of 30
October 1986 indicates a factor of safety of 1.31 for the

-3 -



Design

Engineering, Ine. 28 September 1987

existing levee having a crown at el 10.0 in Reach II
(Stations 90400 to 118+00). Therefore, all sections
within this reach having crowns above el 10.0 should be
degraded to el 10.0 to achieve an approximate 1.30 factor
of safety. Enclosure 8 of this indicates a factor of
safety of 1.34 for the existing levee having a crown at el
11.0 in Reach III (Stations 121+00 to 127+00). Therefore,.
all sections within this reach having crowns above el 11.0
should be degraded to el 11.0 to achieve the approximate
factor of safety of 1.30.

We hope this fulfills your immediate needs. If you require
further information or clarification, please do not hesitate to
contact us.

Yours very truly,

EUSTIS ENGINEERING

Lloyd A. Held, Jﬂé
W. W. Gwyn:bh

Enclosures 1 Through 14

EE 9155
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5-
03583
0359
0360
0361
0368
0363
03564
0365
0366
0367
0368
0369
0370
03714

0384
0385
0386
0387
0368
0489
0370

-
)

SHEAR

STRAT
&0
100

ASBUMED CRIT.

Rp

0
0
0
0

STRENGTHS

ELEV.

CFT)

-5

oc oo

5.
-5,

cocol

-%.0
-5.0

-5.0

WT.
(LEF)

Pi6.
?16.
2621 .
2621 .
1203.
i028.
1700.
1700.
?12.

ARE EGQUAL

468.
351.
0

SURFALe DATA

UPLIFT
(LEF)

500.
500.
500.
500.
500.
500.
500.
500.
500

STR 1
(LBF)

31t
3ia.
768.
768.
388
kY-8
522.
521

340

280.0 LEF AT DIST.

500.
500.
500

194,
160.
66 .

UM %5 STARTS FAILURE POSSIKLE FROM DIST.

0.0
0.0

1404,

ACTIVE WEDCE

DIST.

(

=05 .

51

FT)

0.

51i%.0
S20.0

52%

-
Y0

CRIT.
Réy

D
(

L S

e
bs)

A
[ Rée R

DI
¢

D

&

0.

ACTIVE
16548,

15,

FT)

TRATUM

ST.

FT)

E

.0
0

~5.0

5.0

LEF.

DATA

ELEV.
(FT)

o coo o

L.oC
LEBF.

EL.
(FT)
.0

4,

LEV.
(FT)

10.0
10.0

0.
-0 .

PASSIVE LOC,

500.
500.

550.0

DA

(LRF)

124%6.

12413
1081
871

6563

472

505.0

DP

(LEF)
884 .

TEST PLANE

EL. -ig¢

F.oH. L.

UMED FAILURE SURFACE DATA

WT .
(LEF)

1426,
142

(L

165
174
171
164
134
104

9.
0.
3.

0.

FT., EL

R
(L

i%

5058, F
.0 FT.

i USED ST

UPLIFT
(LBF)

843.
813.

66 .
66 .

FT., EL.

RA
EF)

i8.
39.
79.
0.
12.
i4.

~5.0 FT.,

P
RF)

82.

T., EL.

RA.

STR 4
(LEF)

280.
280.

6 AND

9?

STR 2
C(LEF)

280
280 .
280
280 .
280
280
280 .
280 .
280 .
530 .
280 .
280 .
280 .
S70.0 FT.
9999 .

3

999999 .

-5

DR

(LEF)

0.
0.
0.
0.
0.
0.

DA

Dk
(LEF)

0.

~10.0

!

i

TR

0 FT., DP

RE
(LEF

10638
9238
7838
6438
5038
36349

12456 .

R
(LEF

7247

FT. TO

USED

2

(LEF)
350.
350

S5TR

2
FT.

STR

CLTF )

280,
“80 .
280 .

558

)

LEF .,

)

&

0no.

ETRAH. 7

USED
(LI

280.
280,

USED

rafrg fo

LI

0

<3

.38
40
55
94

]

Chd

ENCLOSURE 1
(Sheet #6)



P (RN [V

PHO
061 P L 1 USED STRA. -9 AND 1 U 9 STRA. 40
0267 : :

02563

03264
0265 ABSLMED ¥AILURE SURFACE DATA
0266 GIST. ELEV. WT. UPLIFT STR & STR 2 STR USED
gae7 LFT) (FT) (LEF) (LEF) (LEF) (LEF) CLEF)
0268 ' '

0269
6R70

4091 . a37%. 500. 1114, S00.
4591 . a375. . 500. 1145, 500.

-3S.
~35.

0avt ~3%. L5796 . 237%5. G500 . aR22. 500
e =35 . 5796 a375. 500. 2224 . 500.
-35. 4378 . 237S. 500. 1304 . 500.

-35. 4203. 2375 500. 1187, S00.

4879 2375. . %080 1624, S00.
4875. 2375. 500. 1623, 500.
4087 . 2375, . 500, 1112, 500.
3643. 237S. 500. 8923, S00.
3526. 2375, 500, 747. SO0
3475, 237%. 500. 549. 500.

0275
0274
0ary
273
0279
0280
02681

-3
~35.
-35.
~35 .
~E5
. ~35 . _

EAR STRENGTHS ARE EQUAL  $00.D LEF AT DIST. $74.6 FT. |
0mH 600.0 =35, 2978. 2375, 500 391 391 .
02683 1000.6  ~3%5.0 2977. 2375, 500 . 394, 394

284

cCocCCoCCoC ot oo

0245

02856 ASSUMED CRIT. PASSIVE t0OC. %00.0 FT., EL. -35.0 FT., DP 42032, LEF.
G2a7 pe S009% . LLBF. ) ‘ :

0288

028Y

0290 AHETIVE WEDGE DATA

DIST. ELEV. DA © RA DR REB FG
(FTy {FT) (LBF) (LEF) (LEF) (LEF)

203489 .
200989 .
198489 .
195949 .
193489 .
120989 .
18E489 .
185989
183489

180989 .

132332, 39679 .
137522, 41259 .
140989 42554 .
142835 43756 .
1429514, 44675 .
1443%6. 45338
138163. 45952,
133267 46323
126779 . 46659
118909. 46280 .

3295 42% .0 ~3%5.
1296 430.0 ~-35.
0297 435 .0 . ~35.
0292 440.6 L35
nane 4% .0 ~3%.
0300 " <
0301
a0z [
0303 465 .0
axn4 4700
030%

4306 . :
0307 CRIT. aCTIVE LOC 445 .0 FT., EL -35.0 FT., DA 1429%%1 . LEBF.,
0308 Ra 44675 . LRF. : : :

4309

6340 . :
0341 DIS. EL . np . RP DR RE F5
0342 LFT? - LFT (LEBFD (LEF) (LBF) (LEF)

0743 . S

0%14 0.0
0345 58000 -
0314 560.0
0347 5340 -
0348

0347

0320 . _ .
324 % % STRATUM %, TEST PLANE %05, FT., EL. -5.0 FT. TO %%50. F7T. ENCLOSURE 1
6322 EL. -5.0 FT. (Sheet #7)
0323 )

0324 P.H.L.. & USED STRA. S AND ,i USED S8TRA. &

oo

L f3 RO re i

oDcOoOoofo o.

H
SO QO ocs

76417
&7437 .
B7500.

43000 .

L0 42036 . 20096.
.0 43304 . 20205,
.0 47307 . 21743,
.0 58572, 25234 .

.40

C30
]

T U7yl A

.
O N L LN
oo oo




0494
495
0196
0197
01198
0199
0200
0201
6202
0203
0204
020%
0206
0:207

0208

pa2n%
0240
02414
0212
2243
0214
024%

¥ % STRATUM G,

TEST FoLaNE

425, FT

-

EiL. -23.0 FT.

PoH.LL. L

USED STRA.

ASBUMED FAILURE SURFACE DATA
DEST.
(FT)

0iée S

0247

0218

229
0230

0234
ne32
1233
1234
035

a3
0237
0238
G239
1240
0241
024z
0243
0244
Baan
1246
047
0248
P

3252
02%3
0254
02%5
02%8

012%7

L1e00.

ASBSUMED CRIT.
g0%% . LLBF

Kp

ACTIVE

¢
il

ELEV

(FT)

-23.

CoCcoecotoc oo

0

3.0

-23.

-23.

0
0

.0

WT.
(LEF)

2843.
2843
4548 .
4548 .
3430.
2955,
3627 .
3627 .
2839.
ARE EQUAL
2395.
22783,
1927,
1730.

1729

PASSIVE LOC.

WEDGE DATHA

PIST.
{FT)

425 .
430 .
435
440 .
44% .
4%50.
45% .
460 .

ahLn

CRIT.
Ré&

]
0
0]
0
0
0
0
0

.0

LIS,
(FT)

600 .
]
G460 .
G

580

LS

il

]

ELEV. DA
{(FT) (LEF)

~-23.

gy
~23

~23.

.0 87259 .

0 82427 .
0 854696

.0 874142,

~23 .
~23.
-23.
~23.

TIVE L.0C
18, LBF

EL .
(FT) (LEF)

~23.

s 0
“

~23.

~-a23.

(258 * ¥ STRATUM 2,

SO0 c

5.0 85404 .

] 81986
0 77004.
0 70873.
] 63867 .

UPLIFT
(LEF)

1625.
162%.
162%.
156285,
1625.
1625.
1635,
1625,

1625,

£l

8 AND

5TR
(LBF

1
)

S526 .
536.
83 .
?83.
603,
556 .
736
736.

528

500.0 LEF AT DIST.
406 .
375
281.
228 .

228

1E25 .
1625
L1685,
1685,
1625,

?00.9 FT.,

RA
CLEF)

31067.
32133.
32961 .
33583.
34121
34458 .
34674 .
34047
33135

440.0 FT., EL -23.0 FT

DR

13794.
14858,
17470 .
. 24884,

TEST PLANE

RP
(LEF)

809%.
8919.

11339,

14236 .

.0

i

Voo TO

P00 .

USED STRA. 9

TR 2 8TR

(

LEF) €

500
500
500 .

500

500.

500.

500.

500.

500 .
$30.2 FT.
500 .

500 .

500.

5G0 .

500.

~-23.0 FT., DP

D

(LEF)

< ?

Di

(LEF)

-3

R

coc o

ODOocSSo =

DA

0.
0.
0

0.

-

3

0

RE
(LEF)

143224 .
140724
138224 .
135724 .
133224,
130724.
128224 .
125724

123224 .

87142,

R

(LBF)
L7327 .
6H241%.
56591 .
45463 .

FT. T0

VUSED
LEF)

500,
500 .
G009 .
500 .
S00.
G500 .
S00.
SO0 .
S00 .

406 .
375 .
261 .
2328 .

288

1379

LEBF .,

F00.

FT.

8.

)
a
2

M) F2rof

&
2.94
3,28

7

LEF .

ENCLOSURE
(Sheet #8



600.0
He0 .0
S60.0
B340

» ¥ Kk BTRATUM

0144
0142
0543
0144

0445

0545
0147

0148

1147
0450
04954
0152
04573
Ni%4
0455
0i%4
6457
041%8
04159
D460
0151
0i62
0463
Ni64
0165
01466
0167
1168
0169
0570
RIS
0172
06473
0574
017%
-0476
GL77
0173
(1

0180

0181
0182
01ig3
0184
018%
0186
0197
0488
(1189
0190
0491

0192

HEUMED FALLURE

-40.
~10 .

~10.0
~10 .

TEST

7,
: EL.

781 . 0. 0.
&% . 1400, 0.
2137 2970 0.
4343 . 4250 . 0
PLANE 425, -18.0

-18.0 FT.

FT., EL.

46200 .
0600,
35000 .
26880

FT. TO

“00

F.H.L. 4 USED STRA.- 7 AND 1 USED STRA.

A SURF
DIST.  ELEV.
CFT) (FT)
LS00 ~18.0
I68.0  ~18.0
44% 0  ~18.0
ARG .0 ~18.0
465 0 -18.0
4700 -18.0
A95.0  -18.0
B0%.6 -18.0
=30.0  ~18.0

SHEAR STRENGTHS ARE
531.0  -18.0
554.0 -18.0
S70.0  -i8.0
600.0  =48.0

L 4000.0  ~18.0

ASSUMED CRIT. PASSIVE LOC.

RP

5600 .

ALTIVE WEDGE

DIST,
CUETY

42% .
430.0
T 43% .0
440.0
44% .0
a4nhg .0
.0
0

0

A5G
S AH0

CRIT. ACTIVE
R 27047

Dis.

(FT)

6000
G800
5600
=21 0

Gl

LEF .
DATA

ELEV.
(FT)

-18.
-18.
-18.
~18.
-18.
-18.
-18.
~18.

cTo oo o0

Loc
LBF .

EL.
(FT)

-18.0

-18.0 -
-18.0
~18.¢0

ACE DATA

WT. UPL
(LEF) (L
2258. i3
2:258. - 43
3963. T 13

3963 13
2545, i3
2370. 13
3042, 13
3042. 13
2254, 13
EQUAL 350
1840. 13
1693, 13
1342. 13
1145, i3
1144, 43

700

DA
(LEF)

64157,
67005 .
68146 .
67692
65530 .
L 61795,
56759
50836,

435.0 FT .,

DP
(LEF)

6609.
C 7519,
9751,

© 14988,

33599 .

S FT.

o0

)
IFT STR 1 STR 2 STR USED
EF) (L.BF) (LEF) CLEF
13, 250, | 453, 350 .
13. 350, 453 . 350 .
13, 350. 910. 350 .
13, 350. 949 . 350 .
13. 350, S30 . 350
13. © 350, 483 . 350 .
13. 250, - 663, 350 .
13, 350 663 350.
13. 350. 452, 350,
.0 LEF AT DIST. S30.9 FT.
13. 350. 333, - 333,
13, 350. 302, 302,
13. 350. 208 208.
13. 350. 155. 155,
13, 350. 155. 155 .
0 FT., EL. ~i8.0 FT., DP H608 . LB
RA " DE RE FS
(L.EF) CLEF) - CLEF)
24794 . 0. 100447,
26045, 0. 986467 .
27047, 0. PHPLY .
28004 . 0. 951467 .
28713. 0. FI4L7.
29444, 0. ?1667 .
29232, 0. 59917 .
28940 0. 88167
EL. -48.0 FT., DA 48146, LEF.,
RP DR RE Fg-
(LEF) CELEF) (LEF)
S600. 0. - 50425, 1,35
6560, 0. 46973 {.3% ENCLOSURE 1
81%9. 0. 42609 . 1.33 (Sheet #9)
9646 . Q. 1.32



006
0n&E3
0064
0065
0065
0067
0068
0069
0070
0074
gg7a
0073
0074
0075
0076
0077
007¢

6079
00a0

0031
0082
0083
0084
0085
0n86
0087
IRIREES]
0089
0090

00914
np92
0093
1094
0095
0096

0097 -

n0es
0a9%
0400
6104
0502
0102
0104
010%
0106
0507
0108
069
0440
01i4
0442
0143
0114
0415

2 RA

CRIT. ACTIVE LOC 43%0.0 FT., EL =-5.0 FT., Da ~?133
] 20033 LEBF. '
DIS. EL. DP RP DR R
(FT) (FT) (LEF) (LBF) (LEF) CLIFD
D340 -5.0 984 . 1582. 0. 28247
X k% STRATUM 6, TEST PLANE 42%5. FT., EL. ~-10.0 FT. TO
: =-10.0 FT.
P.H.L. 1 USED STRA. & &ND 1 USED STRA
ASSUMED FATLLURE SURFACE DATA
DLST. ELEV. WT. UPLIFT STR 1 TR 2 &TR
(FT) (FT) {LEF) (LEF) (LEF) (LEF) {
0.0 ~10.0 1426. 813. 280. 350.
258.0 -10.0 i426. 813. 280. 350.
415 .0 -10.0 3131, 813. 280, 350.
42% .40 ~-40.0 3131 813. 280. - 35
46% .10 -10.0 S 1743, 813. 280. 350 .
470.0 ~-10.0 1538. - 813. 280. 350.
49% .0 -10.0 2210. 8413. 280. 350,
50%.0 ~10.0 2210, 813. 24a0. 350.
.0 -10.0 1422, 813. 280. 350.
.0 ~-10.0 ?78. 813. 280. 350.
L0 ~10.0 B61 . 8413. 280. 350.
570.0 -i0.0 510. 843. 280, 35
H00 .10 ~40.0 313. 843.. 280, 350,
10600.0 -10.0 312, 843, agn. 350
AGHBUMED CRIT. PASSIVE LOC.  900.0 FT., EL. -10.0 FT., DP
RpP -0, LEBF. ~
AOTIVE WEDGE DATA

ELEV.
(FT)

-40.
-10.
~10.
-10.
-1i0.
-40.
40,

coo oo

= o

4600

CRIT. ACTIVE LOC

22833 LEBF .
DIS. EL.
(FT) (FT)

D& RA

(LEF) (LEF)
40641 . 210519
42253, 22042,
42182 . 22833,
40494 . 23534
37313 23749 .
33164 23457 .
28277 . 2224% .

23644, 20049 .

435 .0 FT.,

DP.
(LEFY"

RP
(LEF)

EL -i0.0 FT.,

RE

LEBF .

FRUUS

oy

USETD

LI

280
280 .
280.
28 .

280, -

2aa.
280,
280
280.
280 .
280.
280 .
280.

260 .

DE
(LEF) CLBF)
0. 133000 .
. 134600
0. 130200 .
128800 .
. 127400 .
0. 126000
0. 124600 .
0 P
D 42182
DE RE

{LEED (LB

E

FS

T.

oy

LEF.

Fs

ENCLOSURE 1
(Sheet #10



0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0043
0014
0015
0016
0047
00483
0049
0020
0621
0022
0023
0024
0025
0028
0oRy
0028
002y
0030
0034
0032
06033
0034
0035
0036
0037
0038
003y
0040
0044
0042
0043
0044
0045
0044
0047
0048
0049
0050
0051
N0G2
0053
0054
0055
0056
0057
0058
0059
0040

FILE NAME

= GTARCUT

ORLEANS CANaL
REACH TII FLOODSIDE

10 STRATA

11 PROFILES
i VERTICALS
UPLIFT WITH { PIEZOMETRIC GRADE LINES
X ¥k STRATUM S, TEST PLANE 425, FT., EL. -5.0 FT. TO S%0. FT.
EL . ~5.0 FT.
P.H.L. & USED STRA. S AND 1 USED STRA. &
AGSUMED FATILURE SURFACE DATA
DIST. ELEV. WT. UPLIFT 8TR 1§ STR 2 STR USED
(FT) (FT) (LEF) (LEF) (LEF) (LEF) (LEF)
. n ~5.0 P16. 500. 311, 280. 280 .
368.10 -5.0 ?i6. 500. 3i2. 280 . 2a0.
41" -5.0 2621 . 500. 768 . 280. 280.
42% .0 -5.0 2681 . 500. 768 . 280 . 280 .
465 . 0 -5.0 1203. 500. 388. 280. 280.
470.0 -5.0 1028. 500. 342 280. 280 .
4%% .0 -5.0 1700. 500. w22, 280. 280.
50%5.0 -5.0 1700 500. 524, 280. 280 .
530.0 ~%.0 ?i2. S00. 310. 280. 280,
SHEAR SBTHRENGTHSE ARE EQUAL 280.0 LEBF AT DIST. 530.3 FT.
L -5.0 468 . 500. 194. 280. 191
G 0 358, 500. 160, 280 160
5.0 ~%.0 0. S00. 66 .- 280. bb.
5TRATUM % STARTS FAILURE POSSIELE FROM DIST. %70.0 FT.
500.0 -5.0 0. 500 .- bb. 9999%%. b6
16000 -5, 0 ~0. 500 .. bb.  999799. &
AGSUMED CRIT. PASSIVE 1.0C. %S0.0 FT., EL. ~-%.0 FT., DP 558.
Rp 1104, LEF.
ACTIVE WEDGE DATA
DIST. ELEV. DA RA DE RE
(FT) (FT) (LEF) (LEF) (LEF) (_EF)
42% .0 -5.0 28317. 19242, 0. 33038. i
430.0 -5.0 27133, 20033. 0. 31638. i
423%.0 =5.0 28331 . 20734, 0. 30238, 1
440.0 ~5.0 26038. 20949. 6. 28838 2
445 1) -5.0 22774 20657. 0. 27438 . 2
45%0.0 ~5.0 19442, 6. 26038, 2

14:24 AM

THU., 20

AUG

)

1987

¥ STARILITY WITH UPLIFT %

18775,

LEF .

Fa

.92
8%
.88
.00
21

L 56

ENCLOSURE 1
(Sheet #11)



0081
ooz
6003
0ooa
400%
0006
067
0008
000y
0010
0011
002
0613
00414
004%
0044
0047
0048
0019
0020
602t
tora
0023
0024
002%
2028
go27
0028
9029

0038
0039
0040
N041
0042
0643
8044
004%
0046
LY,
0045

0oig
6040
ooin
0040
0050
0040
0610
00450
00410
00490
0010
0010

poLy

00410
001G
00410
0010
0040
6010
0040
ooto
6010
00L0
0010
60410
0040
0010
00ia0
G040
0040
0010
0040
0049
nosLo
0gL0
a0L0
6050

0040
0gio
0040
00410
ngi0

NAME =  STARLIF

14:10 AM

ORLEANS CANAL
REACH IT FLOODSIDE
12 i

500

0 440 400 400
D &62.% 00

0 112 760 700
0 112 600 &00
0 102 280 280
1% 417 200 200
0 104 350 350
0 104 S00 %00
33 Ld:
0 0
480 % 495 10 %05 10

530 2 538 0 %56 -5 1000

59999 0

00 467 0 480 S 495 40

0% L0 530 2

538 0 S%6 ~5 1000 -5 9999.9 O
0 0 467 0 480 S 495 10

50% 10 530 2

538 0 582 412 1000 -42 99%92.9 0 -
00 467 0 472 2 %30 2

-12 9999.9 0
0 0 %38 0 %82 ~412 1000

538 0 582 ~42 1000

5999 .9 0
0 -5 554 -5 582 -12
PHPY T 0

{
0

H0 L0086 0 99992.9 0
i 1441 4
1

5 ~% 550 -5 3
540 S38

3 —-i2 580 -2 3
538

~-20 900 -20
580 B60 %38

7 50% ~20 900 20 3
580 %60 538

STABILITY
PIUEZOM ETR 1. ZIEAD

AAEA )/

/_\ [SERRT S o

AT =L 0.0

T e Crur

408 0 447 14.6 457 14.6

D ~-4i2 1000 ~12 9999.
- 1000 -20 92997.
-3% 1000 ~-35 9999.

0 -4% 1000 42 ?999.

0N o0

~_

N\
\

’

ENCLOSURE 2
(Sheet #1)



034%
1344
0347
0346

0350
0364
0362
0363
0364
0365
0356
0367
0368
0367
0370
D374
0372
0373
0374

UL LU
447 .0
4%7 .0
467 .0
472 .0
480.0
495 .10
50%. 90
530.0
533.0
556 .0
S82 .0
$000.0

ABSUMED CRIT. -PASEIVE

RP 5600 .

-20.
-20.

-0,

R ARV Y )
-20. 0
~20. 0
~20. 0
~50. 0
~20.0
~20.0
-20.0
~20. 0
~20.0

0

0

0

LEBF.

ALTIVE WEDGE DATA

DIST.
(FT)

58%.0
Ha 0.0
SL%.0

CRIT.
R

2EB2R
DIG.
(FT)
580.0

560.0
538.0

¥ Kk END X X

ELEV.
(FT)

~20.
~20 .
-20.
~20 .

~20.

[=N =l

HOTIVE 1.0C

LEF.

EL.
(FT)

-20.0
-20.9
~20.0

wdod
3767.
C57.
a8,
3082,
2721 .
3281 .
32081 .
2385,
2464,
1651 .
1270,
L1269 .

1.0C.

DA
CLEF)

44879 .
46715,
46869 .
45200 .
45950 .
37625,
32574 .
27846 .

7
=
193]
f=]

DP
(LEF)

8388 .
10758,
16998

., EL

[t BV I
12%0.
12%0.
12%0.
12%0.
1250.
1250.
12%0.
1250.
12%0.
1250.
1250.

1250.

?00.0 FT.,

RA
(LEF)

21946
23811 .
25522
26864 .
27525 .
27008.
25418.
21617.

=201

RP
(LEF)

5600
6646 .
9514

350 .
350 .
350
350
350 .
350

- 350 .

350 .

EL..

ET

-20.4 FT.,.bP

DR
(LEFD

ocSoCcoS o

., DA

DH
C(LEF)
0.

0.
0.

YT
500 .
.
wai ),
500 .
500 .
500 ..
S00.
500 .
G00.
500.
500,
500 .

RE
CLIF)

138250 .
136500 .
134750 .
133000,
131250 .
129500 .
127750.
126000,

26867 . LEBF.

RE
(LEF)

- 227%0 .
15750,
8050,

B3S7.

LEF .

F8

N LTS DD
]
G

.40
3

ENCILOSURE 2
(Sheet #2)



L oASSUMED FATLURE SURF T DATA
a2 LIGT. ELEV . WT. UPLIFT STR 1 S
(FT) (FT) (LIF) {LLEF) (LEBFD (

i 2 8TR USED
LEF) CLLEFD

=200 2161, 1250 . 350 . S00.
~20.0 2161, 1250. 350. 500.
.0 3767. 1250. 250 . 500.
.0 3767 1250. 350 500.
.0 3308. i230. 350 500.
1250 350 . 590.
1250 350, S00.
1250 . 350. 500,
1250, 350. 500.
1250, 350. 500.
1250. 350. 500.
1250 . 350. 500.
1250. 350, S00.
1250 . 350. S00.

i o]
5820 ~20.0
1000.0 ~20.0

0284 ASEUMED CRIT. PASSIVE 1LOC. <900.0 FT., EL. =20.0 FT., DP 8357 . LR
o2gz BP BEOD . LEF. :

0283

0284

0285 ACTIVE WEDGE DATA

1286 :

0za7 LISt ELEV. DA RA DE RE FS
0288 {FT) (FT) (LEF) (LEF) {(LEF) (LEF)

0287
0290
0291

57642, 22868. 0. 155015,
60133, 24076 . 0. 153265 .

~20.

0292 ~20. 60656 . 25110. 0. 154515,
0293 - 590235 25669 . 0. 149765 .
0294 -2 -%5440. 26099. 0. 448019,
Ga9s -20 . L0240 . 2607%. G. 146265 .
0296 -20. - 45502, 254648 . 0. 144545

re
oS oS oo

0297 42077 . 24667 . 0. 142765 .
0298 . .
0279

0300 CRIT. ACTIVE LOC 467.4 FT., EL -20.0 FT., DA 606SH. LEF.,
0301 HA 2%410. LEF. o . ’

0302
0303 : .
0704 016, EL. DP RP . DE : RE COFB
0305 (FT) (FT) ©(LEF) (LEF) (LEF) CLEF )
0306 _ ‘
gE0y 530 .0 -20.0 8388 . 5600 . 0. 39545 .
030G 5600 200 10758 . 6644 . 0. 32545,
0309 536. 0 -20.0 16998 9514 0. BABAS.
0340 : :
0311
9

313 ok w STRATUM 7, TEST PLANE %05. FT., EL. =~20.0 FT. TO 900. FT.
6314 - EL. -20.0 FT. .

0345

0314 P.H.L. 1 USED STRA. 7 AND 1 USED STRA. &

0347 :

03415

0349 —— ,

0220 ABSUMED FAILURE SURFACE DATA . .

0321, DIST. ELEV. WT. UPLIFT STR ¢ STR 2 8STR USED  ENCLOSURE 2
0322 (FTY . (FTY (LEF) CLEFY ~ (LEF) S LRF) (LEF) (Sheet #3)
0323 : . _ . :

N324 0.0 ~20.0 2164, 1250 S350, - S00. 3RO .



LRI ]
(11%4
(Ut
0196
0197
01939
0 1_ ’.}) l.)')
0200
0aGa
0202
02032
Ba04
0:20%
0208
207
02083
0209
0210
N2i1
n242
0213
0214
0245
02416

0217 5t

0218
6219

0221
0222
G223
0224
022%
0226
227

0229
0230

0234
0240
0241
pR4z
0243
02449
0245
0R4s
0247
0248
0245

¥ &% STRaATUM 7,

£ K BTRATUM 6, TES

EL.

P

T CLANE

H.ot. 14

505, FT.,

~-12.0 FT.

USED STRA.

ASSUMED FAILURE SURFACE DATA

ELEV.
(FT)

DIST.
(FT)

4.0 ~12.0
408.0  ~42.0
447 .0 -12.0
457 .0 -12.0
267 .0 ~t2.0
4720 -12.0
480.0  ~12.0
4950  -12.0
S05.0  ~42.0
5300 -12.0

0 -12.0

STRENGTHS

4%

556 .0 ~-42.0
5820 -12.0

1000.0 -12.0

ABBUMED CRIT. PASST
RP 125, LpF.
ACTIVE WEDBE DATA

DIST. .
(FT)

ELEV.
(FT)

-12.0
-12.0
-12.
0 ~12.0
50 -12.0
30 ~12.0
535 .0 -12.0

)

ACTIVE LOC
20770, 1LEF.

CRIT.

26

DIS.
CFT)

ElL.
(FT)

~-12.0
~12.0
~1a2.0

S nB0.0
B&HO .0

B35 .0

P.

(=3

EL.

WT.
(LERF)

1329.
1329 .
293S.
2935.
2476
2250
1889.
2449 .
2449,
1553.
1329.
EQUAL
819.
438.
437 .

VE LOC.

DA

{LEF)

25242,
2'57%8.
24524 .
21993,
18%67.
14808,
11595

SL0.0°FT., EL —-12.0 FT.,

DP

C(.BF)D

1537.
2239.

S773.

TEST PLANE
-20.0 FT.

H.l.

UPLIFT
(LEF)

750.
750.
750.
750.
750.
750.
750.
750.
7590.
750.
750,

EL .

-12

6 AND 4

8TR 1§

CLEF

)

355.
355.
78%.
78%5.
bL62.
&02.
505.
6895,
655,
445

35%

350.0 LEF AT DIST.

- 750.
756.
750.

580.0 FT., EL. -412.0 FT .,

RA

(LBF)

19260.

an77¢o.

22004.

21614,

21097.

17532

13776

RP

(LLEF)

125,
1823.

5994.

457 .

© 1 USED STRA.

218
i16
116

EL.

7 AND

DR
(L.EF)

0.
0.
0.
0.
0.
0.
0.

DA

DR
(LEF)

0.
0.
0.

-20.0 FT. TO 980.

0T

TO

Ge0

USED STRA.

el
“

5TR
(LEF)
350 .
350.
350.
350,
350.

Dp

RE&

(LEF)

20822
190723,
17322,
15572,
13822,
12072,
0322,

25758

RE

(LEF)

19072,
15803

P800

LBF .

i USED STRA.

8

. FT.

-y

LEBF.

5

1,70
.65
L
i

>

FT.

ENCLOSURE 2
(Sheet #4)



Ay il . v K v \ga] i
(LEF) (LEF) (LEBF) CLEF )

12,0 1537 . 12%. 0.
12,0 2239. 1823, 0.
120 5773 . 5994 0.

e

0134
143%
0436 % % STRATUM S, TEST PLANE

§05. FT., EL. =S.0 FT. TO %%0. FT.
0137 EL.  ~5.0 FT.
0438
043%
0140
0141
0142
0143 ASSUMED FAILURE SURFACE DATA
0144 DIST.  ELEV. WwT.
044% (FT) (FT) (LEF)
0144 ,
0447 0.0 ~5.0 510. 313. 280 253,
0148 406.9 =50 510 313, 280 . 253

51 STRENGTHS ARE EQUAL  280.0 LEF AT DIST. 410.4 FT.
47 4 -5 0 2116, 313. as0 . 683, 260 .
: -5 0 2116. 313. 280. 683 . 280
=50 1657, 313, 280 560. 280 .
~5.0 1431, 313. 280 . 500. 280 .
~5.0 £070. 313, 280. 403 . 280 .
-5. 0 1630. 313. 280. 553. 280.
505 . 6 ~5.0 1630 . 313. 280 . 553. 280 .
5300 -5 0 734 313, 280. 313, 280
SHEAR STRENGTHS ARE EGUAL  280.0 LEF AT DIST. 534.4 FT.

38 .0 -5.0 510 313, 280 . 253, 253,

~5.0 0. 313. 280 . 146 116
~5.0 0. 313. 280 . 144, 146,
9 -0, 313, 280. 116, 116 .

P.H.L. & USED STRA. S5 AND 1 USED STRa&. &

8TR % STR 2  STR USED
(LEF) (LBF) (L.EF)

UPLIFT
(LEF)

-

10000

0165 ASSUMED CREIT. PASSIVE LOC. 5%0.0 FT., EL. ~-5.0 FT., DP Lid. LB

0L66 1P PRI OLERF.
0169 ACTIVE WEDGE DATA

ELEV. Da R& DR RE F5
(LLEF) CLEF) (LEF)

0171 LIST.
0172 (FTH (FT)
0473

0i7a ~5.0 iataz. 14650 . 0. 13677 2
0a7% ~5.0 iagze. 16398. 0. 10879 2
017& -5.0 10678. 163%6. 0. 8879 2.
0177 =-5.0 8439 . 16394, 0. 7479 2.
3178 ~5 .0 5962, 13400. 0. 6079 3
0179 =50 3908 . 7807. 0. 4679 4

0480
Digs
0182
0483
0184
048%
0186
(0137
6188

0489 5.0 f. -0. 12513, 2.24 ENCLOSURE 2
0L%0 -5, 0 787 1947, 9684 . 2.
0491 -5.0 997 . 2190, 491 a.

0472

HCTIVE 1.0C
14650 . LEF.

S0%.0

DP

) (LEF)

FT.. EL

RP

(LEF)

-5.0 FT.,

DH
(LEF)

RE
CLEF)




0062

0063

0064 CRIT. ACTIVE 1L.0C 2.4 FT., EL -%.0 FT., DA 20422, LEF.,

G0&S RA 13%00. LRBF.

0DHE

0067

0068 DIS. EL. DpP RP DB RE Fa

004 FT {(FT) (LEF) CLEFD CLEF) (LIF )

00v7o

nn74 5.0 -GS0 0. -0, 0. 24825, 1.8%

G772 40.0 -5.0 787 . L947 . 0. 21693 1.92

0073 sSEa.0 =% .0 97 2190 0. 24203 .93

(] :

nows

0078

0077 % X% STRATUM &, TEST PLANE 4%7. FT., EL. =12.0 FT. TQ S50. FT

197a EL. -12.0 FT.

0o7e o

10380 PoH L. 1 USED STRA. & AND 4 USED STRaA. ¥

0084

nne2

0083

N84 4SH5UMED FATLURE SURFACE DATA

00e%s DILE ELEN . WT. UPLIFT STR ¢t STR 2 STR USED

0086 (FT) (F1) (LEF) (LRF) (L.ERF) (LEF) CLEFD

nog7

noes 3 ~-42.0 1329. 750, 355. 350. 350

aoay 0 ~18.0 1329 . 750. 355. 350. J)U.

00RO ] ~42.0 2935. 750. 78%. 350. I

0074 ] ~-42.0 2935 . 750. 78%. 350 . $b0.

nne2 .0 -12.0 247S. 750 . 462. 350. 3%0.

(0452 0 ~12.0 22%0. 750. 6082, 350. 350 .

00%4 | -12.0 1889. 750. 50%. 350. 350,

00w ). 0 ~12.0 2449, 750. 655. 350. AR

0096 0 -12.0 2449, 750. 655 . 350. 250 .

10%7 B -i2.0 1553. 7580. 44%5. 3548 350 .

0093 ] ~12.0 1329 750. 359 350. 350,

0099 & STRENMGTHS ARE EQUAL 350.0 LEF AT DIST. 938.7 FT.

0100 i ~42.0 819. 7%0. 213 ESU. 258,

04101 L0 -1a.0 437 . 750 146, 350, 114

0402 .0 ~=42.0 437 . 750 . 1i6. 350, 116 .

0103

0404 |

0405 ASSUMED CRIT. PASSIVE I.0C. %80.0 FT., ElL.. ~42.0 FT., LF LR3I .LEF

166 RP La% . LRBF.

0in7

0108

0109 ACTIVE WEDGE DATA

04410

0113 DLET. ELEV. DA RA DR RER Fi3

0iiz2 (FTY (FT) (LEF) CLEF) CLEF) (LLBF)

0343

0ii4 -12.0 29394, 19128, 0. 174987 . i.

0445 ~-12.0 34H466. 19897. g. 39637 . i.

Dii6 -12.0 35449 . 20327. 0. 34087 . i

0ii7 ~-182.0 32549, 20736 0. 32337 . i

01418 —-4i2.0 28169. 20086 0. 30587 . i

0119 ~-12.0 22896 19977 0. 208837 . 2

0L320 ~-52.0 i9716. 18142, 0. 27087 . 2.

0424

0422

0123 CRIT. ACTIVE LOC 462.4 FT., EL -12.0 FT., DA 36466, LERF., ENCLOSURE 2

g;gﬁ Ré 12897 . ILBF. i (Sheet #6)
29 :

0126



6001
0002
0003
0004
0005
o006
0007
0o08
000%
00to
0044
0042
0013
0014
0045
0046
0047
0048
0049
0020
0624
go22
0023
0024
0025
0026
027
0028
0029
0030
H034
0032
0033
0034
0035
0036
0037
0038
6039
0040
0041
0042
0043
0044
0045
0046
0047
6048
0049
0050
6054
0052
0053
0054
00s8%
8056
0057
0058
0059
0060

FILE NaME = STABOUT

11:07 AM  THU., 20 AUG.,

198,

¥ STARILITY WITH UPLIFT x

DRLEANS CANAL
REACH II FLOODSIDE STARILITY

? S5TRATA
10 PROFILES
1 VERTICALS
UPLIFT WITH 4 PIEZDOMETRIC GRADE LINES

X % STRATUM S, TEST PLANE 4%7. FT., EL.
EL . ~5.0 FT.

-5.0 FT. TO 5%50.

P.H.L. & USED STRA. S AND 1 USED STRA.

ASSUMED FAILURE QURFACE’DATA

FT.

114,

DIST. ELEV. WT. UPLIFT STR 1 STR 2 STR USED
(FT) (FT) (LEF) . (LEF) (LEF) (LEF) (LEF)
0.0 ~-5.0 540, 313, 280 . 253 . 253
408.0 ~-5.0 540, 313, 280. as3, 253
SHEAR STRENGTHS ARE EQUAL  280.0 LEF AT DIST. 440.4 FT.
447 .0 -5 .0 2116, 343, 280, 683 . 280
457 .0 -5.0 2116, 313, 280. 683, 280
467 .0 ~-5.0 1657, 343 280. 560 . 280
a2 ~5.0 14341 343, 280. $00 . 280
480 .0 ~-5.0 1070, - 313, 280 . 403, 280
495 .0 -5.0 1630, 313, 280, 553, 280
505. 0 -5.0 1630, 343. 280, 553, 280
5300 -5.0 734 313, 280 . 313, 280
SHEAR STRENGTHS ARE EQUAL  280.0 LEF AT DIST. S34.4 FT.
538.0 -5.0 510. 313 280, 253, 253
556. 0 -5.0 0. 343, 280. ii16. 116
SE2.0 ~5.0 0. 343. - 280. 116. 116
1000.0 -5.0 - -0. 343, 280 . i16. 116
ASSUMED CRIT. PASSIVE LOC. $%0.0 FT., EL. ~5.0 FT., DP
RP 730. LEF.
AGTIVE WEDGE DATA
DIST. ELEV. DA RA DE RE
LT (FT) (LEF) (LEF) (LEF) (LEF)
A57 .4 ~5.0 19676. 12411, 0. 250914 .
452 4 -5.0 20122, 13500, 9. 23694 .
467 .1 ~5.0 18684 . 14483, 0. 22291 .
472 4 -5.0 15797. 14494, 0. 20891 .
477 .4 ~5.0 11788, 14753. 0. 19491,
482 1 ~5.0 7998. 12614, Os. 18091 .

utdhzm}—n

ENCLOSURE :
(Sheet #8)
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S0S.
505.
$05.
505.

505.
549 .

$49.
S49.

549

549

X Y p4
00 0.00 2.50
00 0.00 8.00
00 0.00 i8.00
40 0.00 32.00
00 0.00 TOTAL
00 0.00 2.50
00 0.00 8.00
00 0.00 i8.00
.00 0.00 32.00

.00 0.00 TOTAL

FILE NAME = SETTIII
) B: .37

ORLEANS CANAL

REACH III WEST

1124

505 0 S49 0

2.5 8 418 32

100000 0.5 3

2

442 58

1760

i

500 40

1760

3

510 44

1760

62.5 0

S 108 2.7 0.5 100000 40
7 0.5

CONSOLIDATION SETTLEMENT
.26048
.58%00
0.00000
. 68599

1.53547

. 084314
.07268
g.00000
.13967

.296686

AM - MON., 23 JUNE, 1986

6 100 2.7 100000 62
14 120 2.7 0.5 100000 20
14 102 2.7 0.5 100000 56
2

2 .

0.038 0.49 1740

a2 - )

0.053 0.246 1080

3 .

0

&

0.0% 0.25 18%6

ENCLOSURE 5
(Sheet #2)



STRATUM
1

2
3
4

2.50

3.00

18.400
32.00

z
2.5%0
8.00

18.00
32.00

SUR.

45
37
57
39

WATER
PREGSURE

156
S00.
1425,
2000.

L2500

80040
0000
0ooo

WT. DRY WT.
L5000 77.1429
.5000 61 .7284
.S800 100.0000
.%000 65.3846

TOTAL STRESSES

VERTICAL HORIZONTAL
270.0000 270.0000 -
840.0000 840.0000

1980.0000 1980.0000

3534.0000 3534.0000

i

1

Eo

.1875
i.
L6875
.5809

7337

% SAT.
70.9%
96.55
78.5%
95.64

EFFECTIVE
VERTICAL
143.75%00
340.0000
855.04000
1534.0000

WCZ%
40.0000
62.0000
20.0000
56.0000

GPEC . GRAV

2.7000
2.7000
2.7000
2.7000

STRESSES

HORIZONTAL

143.7%00
340.0000
8%5.0000
1534.0000

ENCLOSURE 5
(Sheet #3)



ORLEANS CANAL

REACH III WEST

CO--ORDINATES DIRECTIONAL STRESSES EXCESS PORE EPSILON

b S Y pA X\R Y\T : z PRESSURE Z
$05.0 0.0 2.5 1500.6743 1628.3223 1755.9705 1628.3225 0049
505.0 0.0 8.0 1062.4990 1378.9963 1695.4937 1378.9963 . 0047
S05.0 0.0 i8.0 609.4958 1062.8684 1516.5410 1042.8684 0068
505.0 0.0 32.0 307.2379 789.4114 1271.58S0 789.4445 .0e72
HORIZONTAL DISP = 0.00000 VERTICAL DISP. = 0.00000 '
S4%.0 0.0 2.5 288.3821 245.3182 202.2%43 245.3182 ~.0006
S49.0 0.0 B.0 409.7200 322.6074 235.4948 322.6074 -.0043
S49.0 0.0 18.0 453.5434 389.9402 326.3370. 389.9402 -.0040
S49.0 0.0 32.0 386.1610 405.3506 424.5403 405.3507 .0003

HURiZONTAL DISP. 0.00000 VERTICAL DISP. = - 0.00000

ENCLOSURE 5
(Sheet #4)



505

$0%.

505

S05.

- 505.

549
549

549.
547 .

S49.

0001
0002
0003
0004
3005
0006
6007
0608
0009
0010
6014
0042
0013
0014
0045
0016
0017
0048
0019
0020
0021
goaz
0023
0024
0025
0026
602z
0028
6029

X Y Z CONSOLIDATION SETTLEMENT
.00 0.00 2.5%0 .20629
00 0.00 8.00 40578
.00 0.00 18.00 0.00000
00 0.00 32.00 .42647
0o 0.00 TOTAL . 1.038%4
.00 0.00 2.50 .00086
.00 0.00 8.00 . 009414
00 0.00 18.00 0.00000
GO 0.00 32.00 - . 03666
00 0.00 TOTAL . 04693
FILE NAME = SETTII

8:41 AM MON., 23 JUNE, 1986

ORLEANS CANAL
REACH Il WEST

i1
505

> 8 18 32

el
<.

el
o

b 549 0

10000606 0.5 3

-
2

457 43

1276

i

500 40

1276

3

10 32
1276
62.9

0

5 4088 2.7 0.5 100000 40

6 100 2.7 0.5 400000 &2

14 120 2.7 0.5 100000 20
2.7 0.5

i4 102 ¢

SRoefsgo ™

=
N

100000 Sé

.038 0.19 17410

.0%3 0.26 1080

ENCLOSURE 5
(Sheet #5)



STRATUM

HGirg

2.%0
8.00
i8.00
32.00

Z SUR,

2.50 45
8.00 37
18.00 57
32.00 39

WATER

PRESSURE

156 .2500
$00.0000
£125.0000
2000.0000

WT. DRY WT. Eo

.5000 77.4429 1.4187%
.5000 61.7284 1.7337
.5000 100.6000 . 6875
.5000 65.3846 1.5809

TOTAL STRESSES -
VERTICAL HORIZONTAL
270.0000 270.0000
840.0000  840.0000
1980.0000 i980.0000
3534.0000 3534.0000

% SAT.
?0.9S
96 .55
78.55
95.64

WC%

40.0000

62.0000
20.0000

$6.0000

SPEC. GRAV

2

-
a

2

2

EFFECTIVE STRESSES
HOR TZONT AL
L7500
L0000
.0000
L6000

VERTICAL
143.7%00 113
340.0000 340
855.0000 85%

1534.0000 1534

.7000
L7000

2.7000

L7000

ENCLOSURE 5
(Sheet #6)



ORLEANS CANAL

REACH II WEST

CO-ORDINATES DIRECTIONAL STRESSES EXCESS PORE EPSILON
X Y z X\R Y\T Lz PRESGURE: Z

G05.0 0.0 2.5 1050.3479 1564.1968 1272.0457 1161 .1968 L0017
505.0 6.0 8.0 683.0499 948.1066 1213.1628 948.1064 .0040
505.0 6.0 18.0 340.5319 692.5570 1044.5820 692 5570 L0053
505.0 g.0 32.0 147.314i1 489.28041 831 .2491 489.2802 L00%4
HORIZONTALL DISP. = 0.00000 VERTICAL DISP. = 0.00000

549 .0 0.0 2.5 76.8163 39.0063 1.1964 392.0063 =~ . (00%8
S49.0 0.0 8.0 198.3603 141.172% 23.9846 114.172S -~ 0043
549 .0 0.0 18.0 268.6341 185.5550 102.4758 18%.5%49 ~. 0042
549 .0 0.0 32.0 239.3924 217.9873 - 196.5823 217.9873 -.0003
HORIZONTAL DIGP. = 0.00000 VERTICAL DISP. = 0.00000

ENCLOSURE 5
(Sheet #7)
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_Station
To 117400
To 119+00
To 121+00
’I"o 123+00
123+00 +

Station
To 117400
To 119+00
To 121400
To 123+00

123+00 +

EUSTIS: ENGINEERING

WAVE LOAD INTERPOLATION

Crown Elevation Dynamic Centroid Of
Analyzed - Wave Load Wave Load
FT-NGVD LBS/FT FT-NGVD
9.0 . N/A N/A
‘9.5 1020 12.4
9.5 . 1407 12.5
9.5 1795 12.5
- 11.0 1570 12.8

SUMMARY OF CANTILEVER I-WALL ANALYSES

With Wave Loads __Without Wave Loads

Tip Mament Tip Moment
(F.S.=1.25) (F.S.=1.0) (F.S.=1.5) (F.S.=1.0)
FI-NGYD  FT-LBS/FT ‘ FT-NGVD PT-LBS/FT
N/A N/A 5.1 3970
-2.9 6636 2.7 2779
-4.6 9639 2.7 2779
-6.3 12743 -2.7 2779
-1.8 " 7501 2.9 659

DYNAMIC WAVE LOAD SUMMARY
AND
CANTILEVER I-WALL ANALYSES SUMMARY

ORLEANS AVENUE OUTFALL CANAL
NEW ORLEANS, LOUISIANA

ENCLOSURE 9°
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Orleans Outfall Canal
New Orlasns, Louisiana

DESIGN PARAMETERS
REACH I
STA. 0+00 TO 90+00

EAST SIDE PARAMETERS

: Unit Cohesion
Friction Unit {PSF)

Angle  Weight Centerline _ Toa ' Fhi
Stratum Material (Degrees). (PCF) Average  Bottom Average  Bottom  Angle*

1 Water 0 62.5 0 0 0 0
2 Fill _ 0 110 400 400 400 400 23°
3 Fill 0 115 70¢ 700 700 700 25°
4 Clay a 99 400 200 - ~ 300 300 20°
s . cClay 0o 99 300 300 | 150 150 “20°
6  clay 0o 102 350 350 200 200 20°
7 Clay 0 102 350 350 ﬁoo 300 20°
8 Sand 3 122 0 0 0 0

*Consolidated drained "S" case design parameters used for cantilever.
sheet pile analyses. .

EUSTIS ENGINEERING ' : ENCLOSURE 12



Orleans Outfall Canal
New Orleans, Louisiana

DESIGN PARAMETERS
REACH I
STA. 0+00 TO 90+00

WEST SIDE PARAMETERS

Unit Cohesion

Friction Unit (PSF)
aAngle Weight Centerline Toe Phi
Stratum Material (Degrees) (PCF) Average Bottom Average Bottem  Angle*
1 Water 0 62.5 0 0 0 0 0
2 Riprap 40 132 0 0 0 0 0
3 Fill 0 115 700 700 700 700 25°
4 Clay 0 99 300 300 300 300 20°
5 Clay 0 99 250 250 150 150 20°
6 Clay 0 102 300 300 200 200 20°
7 Clay 0 102 325 325 300 300 20°
8 sand 33 122 0 o 0 0 33°
*Consolidated drained "S" case design parameters used for cantilever
sheet pile analyses.
ENCLOSURE 13

EUSTIS ENGINEERING



Orleans Qutfall Canal
New Orleans, Louisiana

DESIGN PARAMETERS
REACH II AND III
STA. 90+00 TO 127+00

Friction

Unit Unit Cohesion
Angle Veight PSF Phi
Stratum Material Degrees PCF Average - Bottam Angle*

1 Water 0 62.5 0 0 S,
2 Fill 0 110 . 400 400 23
3 Fill 0 12 700 700 25
4 Clay 0 112 600 600 23
5 Clay 0 102 280 280 - 20
6 Silt 15 117 200 200 25
7 " Clay 0 104 350 1350 23
8 Clay. 0 " 104 500 500 —
9 sand 33 122 0 —

*Consolidated drained "S" case design parameters used for cantilever

sheet pile analyses.

EUSTIS ENGINEERING

ENCLOSURE 14



DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT. CORPS OF ENGINEERS
P.0. BOX 60267

NEW ORLEANS, LOUISIANA 70160-0267 o I

REPLY TO S L
ATTENTION OF: December 3, 1987 '

Engineering Division

Projects Engineering Section NN
| | T 1016} SN
Mr. John Holtgreve ' - = .
Design Engineering, Incorporated u)%b R
3330 West Esplanade, Suite 205 o ";//'
Metairie, Louisiana 70002 ' ' N
. . ) "'" - / ‘
Dear Mr. Holtgreve: ' ' rS 7ﬂ//;’&

Reference your letter of October 6, 1987 providing Eustis
Engineering's responses to comments contained in our letters
of January 12, 1987 and August 7, 1987 concerning the Orleans
Avenue Canal. We have reviewed these responses and offer the
following comments.

12 August 1986 Submittal

1. Comment 11. We recomimend a piezonmetric headline of
EL -3.0NGVD in the buried beach sand, Sta 0+00 to. Sta 90+50.

2. Comment 15. We have performed stability analyses of passive
wedges adjacent to the wall and passive wedges beyond the wall.
The F.S. of wedges beyond the wall are below 1.0 and are sub-
stantially below the F.S. of wedges adjacent to the wall. The
passive pressures in your cantilever sheetpile wall analysis

are not the critical passive pressures against the wall. The
passive pressures in the cantilever sheetpile analysis must
1ncorporate the passive wedges beyond the wall

5 November 1986 Submittal

1. Comment 1. We do not considef'that a cantilever sheetpile
wall provides protection against a deep stability failure.

2. Comment 4. The number of drbps should be 7, which would
lower the F.S. and require a lower sheetpile tip penetration..

3. Comment 7. There should be a 600 ft transition from the
west canal lakefront levee Sta 124+87 Net Grade-EL 18.0 NGVD
to Sta 118+87 Net Grade EL 13.6 NGVD. From the east canal
lakefront levee Sta 128+67 to Sta 124+67 the Net Grade is

El 17.5 NGVD. From Sta 124+67 to Sta 118+67 there is a 600

ft transition from Net Grade EL 17 5 NGVD to Net Grade EL 13. 6
NGVD.




-2

L. Comment 8. Prior to the structural evaluation of the
proposed inverted T-wall, the design calculations should be
presented. These calculatlons should 1nclude (but not limited
to) the following:

a. Transfer of sheetpile loading to T-wall (including
tension due to skin friction along the sheet pile).

b. Stresses in sheet piling.

c. Loading on inverted T-wall.

d. Pile loading (3-D pile analysis).

e. T-wall stresses.

I trust the fbregoing is responsive to your needs. Ifbl
can be of further assistance in this matter, please let me

know.

Slncerely,

SN @&f\QJM

Frederic M. Chatry
Chief, Engineering Division



February 4, 1988

Mr. Van Stutts, Project Coordinator
U.S. Army Corps of Engineers

Post Office Box 60267

New Orleans, Louisiana 70160~0267

Re: Orleans Avenue Canal :
Flood Protection Improvement Project
Earthwork and Structural Review Comments
OLB Project No. 2048-0304

- DEI Project No. 1006
Dear Mr. Stutté:

Enclosed herewith are three (3) sets of - revised
preliminary plans for Phase I of the above referenced
project submitted for your review and approval. We also
enclose one copy of the calculations which are pertinent to
this work.

These plans and calculations have been revised to
resolve review comments in the letter from USACE dated
August 7, 1987. :

A summary of the resolution of the individual review
comments is as follows:

Comment No. 1 - "End West B/L" changed to "End East B/L
on Sheet Seven (7). -

Comment No. 2 - Note number "1" has been added on Sheet
Eight (8).

Comment No. 3 - A new section has been developed for
the condition where levee toe extends into the canal on
Sheet Nine (9). See Typical Section Sheet 15 and
Eustis Enclosure 11, transmitted under separate cover
dated October 6, 1987. ‘

Comment No. 4 - The levee on the west side of the canal
on Sheet 11 has been raised to a net elevation of +18.0
NGVD to agree with the existing lakefront levee. A
revised analysis is presented on Eustis Enclosure Eight

Design Engineering Inc.
3330 West Esplanade, Suite 205, Meldirie, Louisiana 70002, (604) 834-2155



Mr.

Stutts

Page 2

(8), transmitted under separate cover dated October 6,
1987.

Comment No. 5 - The I-wall stability analysis for the
two levee sections on Sheet 12 have been revised for a
minimum crown elevation of +9.0 NGVD and a width of
eight feet. See Eustis Enclosure Nine (9), transmitted
under separate cover dated October 6, 1987.

Comment No. 6 - The I-wall stability analysis for the
two levee sections approaching the lake shown on Sheet
12 and 13 from Sta. 117+00 to Sta. 129+24 have been
revised for minimum levee crown elevations of +9.5 NGVD
and +11.0 NGVD respectively for a crown width of eight
(8) feet which match the existing 1levee sections.
Where required the crown will be degraded to agree with
the proper minimum elevation.. See the analysis
presented on Eustis Enclosure Nine (9), transmitted
under separate cover dated October 6, 1987 which shows
crown elevation and wave load condltlon.

Comment No. 7 - The levee embankment floodside slopes
have been changed to 1V on 3H on Sheet 14 to agree with
analysis prepared by Eustis Engineering. The elevation
of Section Three (3) has been corrected similar to
comment four (4) above. . ’ :

Comment No. 8 - The dlrection of flow in the eanal has

~-been added to Sheets 16, 19 and 22 to distinguish

between the pump 51de and lake side of the bridges.

Comment No. 9 - A copy of the plans for the ex1st1ng
51phon is -attached for reference to Sheet 24.

gomment No. 10 - The analyses.of floodwalls above the
east and west siphon should be taken  from Eustis
Enclosure Nine (9), transmitted November 5, 1986. A
levee crown elevation of +10.0 NGVD with a p11e tip
elevation -2.0 NGVD applles.

cOmmegt No. 11 - The levee enlargement and floodwall
are being placed above . the existing siphon. An
analysis will be ,presented to demonstrate that the
siphon pile foundation is adequate for the increased
overburden loading from the existing elevation of +9.0
NGVD to the proposed elevatlon of +10.5 NGVD.



Mr.

Stutts

Page 3

Comment No. 12 - The existing levee section will be
degraded so that rainwater does not collect against the
new floodwall. See Sheet 24.

Comment No. 13 - The concept for the floodwall at the
siphon has been revised and the necessity for concrete
struts has been eliminated.

Comment No. 14 - The tbp of I-wall elevations have been
labeled as "gross" and "net" to clarify intent on the
bridge modification drawings.

Comment No. 15 - Pile capacities for floodproofing the

three bridges have been calculated for a canal bottom
elevation of -9.0 NGVD for piles 1located near the
center of the canal. See the attached 1letter from
Eustis Engineering dated February 26, 1987.

Comment No. 16 - The analyses for floodproofing the
Harrison Avenue and Filmore Avenue bridges are now
presented in the attached calculation submittal.

The following comments, 17-26, pertain to the R. E. Lee
Bridge analysis.

Comment No. 17 - The calculation on page 6 has been
revised. The beams have been repositioned on this
bridge to provide more nearly equal spans so that the
calculations for a continuous beam of equal spans

apply.

Comment No. 18 - The thickness of the deck slab has
been increased from 8-~1/2 inches to 9-1/2 inches so
that the reinforcement "p" value on page seven (7) will
not exceed the allowable (0.0073) in accordance with
ETL 1110-2-265.

Comment No. 19 - "Group Comb I & II" does include
impact and the factors listed have been more clearly
denoted as such on page number 16 of the calculations.

Comment No. 20 -~ The additional moment due to the 1live
load and impact have been added to the moment due to
dead load and uplift under the "Allowable Bending
Stress" calculation on pages 23 and 24.

Comment No. 21 - Under "Pull-out Tension for Studs" on
page 25 of the calculations, the allowable working




Mr.

Stutts

Page 4

stress capacity of 1.2 f’c has been checked per EM
1110-1-2101, paragraph 7.1 in addition to the ultimate
strength capacity.

Comment No. 22 - The check for "No. of Studs Required"
under the requirements of AISC paragraph 1.11
"Composite Construction" has been completed on page
36A-B. This requirement was less than required by
AASHTO.

Comment No. 23 - For the design of steel in the wall, a
check of ACI requirements for distribution of
reinforcing steel in deep members has been made on page
43.a. '

Comment No. 24 - The math error in the "Mom"
calculation on page 51 has been corrected. The moment
with new beam spacing is 2634 ft-lbs in lieu of 2918.4
ft-1lbs as previously shown.

In addition the beams have been repositioned on this
bridge to provide for more nearly equal spans, so that
calculations for a continuous beam of equal spans do

apply.

Comment No. 25 - Diaphragms have been added to address
AASHTO paragraph 3.24.9, titled "Unsupported Transverse
Edges". The lane 1load (uniform load per linear foot
combined with a concentrated load) as addressed in
AASHTO paragraph 3.6 entitled "Traffic Lanes" and
paragraph 3.7.1.2 is not critical for the span 1lengths
of this bridge. This 1is clearly illustrated in the
tables which have been added following page 45.

Comment No. 26 - The waterstops have been located to
allow reinforcing to be placed on both sides per the
recommendation made.

Replies to outstanding GDM comments contained in the

USACE letter dated January 12, 1987 are as follows.
(Reference DEI letter of August 12, 1986, and USACE letter
of June 3, 1986 for source of these comments.)

Comment No. 10 - USACE recommends a coefficient of
lateral earth pressure, K, for piles in tension in sand
of 0.75 for displacement piles unless values are
obtained from pile tests (June 3, 1986).



Mr.

Stutts

Page 5

Eustis Engineering has analyzed precast concrete piles
loaded in tension assuming a coefficient of 0.70. This
exceeds the USACE requirements (August 12, 1986).

If design criteria used by Eustis Engineering exceeds
Corps criteria then any resulting cost increase would
not be creditable (January 12, 1987).

DEI has elected to use the recommendation of its
geotechnical consultant for piles 1loaded in tension.
If there is a difference in pile length which results
from this, it is understand that the cost difference
will not be creditable to High Level Protection
funding.

Comment No. 30 - The sheet pile tip elevation shown in
figure 15 and stated in paragraph VIIA of the GDM (at
I-610 Bridge) has been changed to agree with the tip
elevations in the Soils Engineering Report.  This
change is also shown on the preliminary drawings for
Phase II of the project submitted November 25, 1987.

Comment No. 31 - The sheet pile tip elevations at the
bridge locations and north of R. E. Lee Boulevard have
been added to the current plan and profile sheets.

Comment No. 39b - The demolition of the existing
concrete cap on the west side of the canal will either
be disposed of on the floodside slope of the embankment
to serve as slope protection with placement and sizing
of the demolished concrete to meet Corps specifications
or it will be removed from the site by the contractor.
The type of demolition will be reflected in the cost
estimate. Your recommendation would be appreciated.

The remaining comments in the letter from the USACE

~dated January 12, 1987, were resolved by the letter from
Eustis Engineering transmitted to the USACE October 6, 1987.

With best regards, I remain
Sincerely,

DESIGN ENGINEERING INC.

/ John Holtgrive, P.E.

Vice President

JH/TS/mnh
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P.0. BOX 80267
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REPLY T
epLY TO March 31, 1988
ATTENTION OF s e e

Engineering Division
Project Engineering Section

Mr. John Holtgreve

Design Engineering Incorporated
3330 West Esplanade, Suite 205
Metairie, Louisiana 70002

Dear Mr. Holtgreve:

Reference is made to your February 4, 1988 letter
concerning Orleans Avenue Canal Flood Protection
Improvement Project, Earth Work and Structural Review
Comments DEI Project No. 1006.

We have reviewed the preliminary plans for the
Orleans Avenue Outfall Canal. The plans are based on
the Orleans Avenue Outfall Canal Soils Report and
Supplemental Soils Analyses by Eustis Engineering. As
stated in the above referenced letter, the preliminary
plans which you submitted for our review incorporated
our comment of August 7, 1987. However, we must remind
you that we have not received responses to our review-
comments on the above referenced Eustis Engineering
s0ils report. Our comments were furnished by letter
dated December 3, 1987. Satisfactory resolution of
these comments may affect some of the designs contained
~in the subject plans. Therefore, we would encourage
you to contact Eustis Engineering regarding our
December 3, 1987 comments so that we can resolve those
comments before resubmitting the subject plans.

In-so~far as the subject preliminary plans are
concerned, we offer the following general comments:

a. Reference our February 5, 1988 meeting
concerning new design criteria for Cantilever I-wall
design attended by yourself and Mr. Tom Smith from DEI
and representatives from OLB, Eustis Engineering and
Traughber and Associates, Inc. The subject I-wall
sections must be analyzed using the new design
criteria. The following design guidance was furnished

at the. February 5, 1988 meeting:
me OOk

VPR T

A b dand
; "



Q-Case

1.5 with water to flowline or SWL

1.25 with SWL and waveload for hurricane
protection levees.,

1.0 with water to SWL + 2 ft freeboard for
hurricane protection levees.

3 g
nn

|
W

S-Case

F.S. = 1.2 with water to flowline or SWL +
waveload (if applicable) for hurricane
protection levees

Select the maximum penetration from the above
analysis. If the penetration to head ratio is less
than about 3:1, increase it to 3:1 or to that required
by the S-Case, F.S. = 1.5, whichever results in the
least penetration. Use SWL or flowline to calculate
for penetration to head ratio.

b. It is noted on the plans that the floodwall
just south of Robert E. Lee Boulevard is shown as
I-Wall. As was discussed at our recent meeting of
March 14, 1988, for the alignment shown, this reach o
wall must be T-Wall or a suitable alternative. '

Specific comments concerning the individual plan
sheets are detailed below:

a. Sheet 2; "General Symbols Existing."

1. "Drainage Culvert (Under 36' 0)" should
change the '0' to '@’'.

2. "Drainage Culvert (36" and Over)" should
add the symbol '@' after the '36",.

3. "Baseline Station Marker (RRS, IR, CN,
GIP)" has an undefined term - 'GIP'.

b. Sheet 3.

1. Due to the lack of contrast between the
print (lettering, etc.) and the images shown,
this print needs to be revised for clarity.

2. The baseline station at the beginning and
end of each reach should be added.



c L]

d.

€.

fl

Sheet 4,

1. Due to the configuration of the I-Wall at
the bridge, the effects of the deflection of
the I-Wall relative to the bridge and the
ability of the L-Type waterstop to maintain
positive cutoff should be evaluated.

2. The "Manholes To Be Raised" is not
clear. If the manholes are part of an open
system, the manholes would require positive
cutoff.

3. The proposed 1'-9" reinforced concrete
cap is not adequate for the PZ-27 section.

4, Please furnish the analyses for the
sheetpile wingwall tip El. -23.0 located at
Robert E. Lee Boulevard.

Sheet 5.

1. The curves shown near stations 99 + 00
and 105 + 35 do not appear practical for
I-Wall cap forming and/or allowed by the
steel sheeting,

2. Due to an apparent error, part of the
existing levee crown is shown to be 15!
wide. This crown width should be verified.
3. Ref. para. b.,1. above.
Sheet 7,

2. Ref. para. C.3. above.

Sheet 8.

1. The proposed 1'-9" reinforced concrete
.cap is not adequate for the PZ-2T7 or PZ-40
sections,



2. Ref, para. C.1. above.
g. Sheet 12.

1. Section at Sta. 117+00 to 123+00
(Transition) does not match the plans for the
referenced stations. The elevation varies
from 15.47 to 18.00 gross and many of the net
elevations on the plans are not shown.

2. Sta 117+00 to 123+00 (Transition). The
existing levee does not have to be degraded
to EL 9.5 NGVD with respect to levee
stability requirements.

h. Sheet 13.

1. The wall extends beyond the end station
124+00.

2. The section should give more detail,
i.e. the type of sheeting, coating, batter,
elevations of the earth, earth slopes that
would be beneficial in evaluating this
section,

i. Sheet 17.

1. Reinforcing in sidewalk and wall is not
shown, you should therefore reference sheet
18 for this information.

2. The bottom of the slab is shown even with
the bottom of the girder's top flange, but
the design composite section uses the bottom
of the slab even with the top of the girder's
top flange. A correction to the design
calculations or the drawings is required.



j.

k.

Sheet 18.

1. "Elevation/Section Bent 2, 3, and 4",
The 12" Diaphram appears to limit inspection
and maintenance of bolts at the existing
bents.

2. "Section Through The End Bent",

a. The placement of the L-Type waterstop and
the waterstop's ability to function with
deflection of the I-Wall should be
reevaluated.

b. The sill should be placed only under the
concrete cap to eliminate potential loading
from the soil.

¢. The 6" approach slab does not appear
designed to carry the required traffic
loading while supported by the bent. This
should be reevaluated.

3. "Elevate Bent 1."

a. The L-Type waterstop is not adequate to
assure positive cutoff with potential '
deflection of the I-Wall.

b. A 4" spacing through the center of the
reinforced concrete cap above the "Piles
(New)" should be defined.

4, "Waterstop Details"™; "Section A-A"; The
proposed reinforcing in the filler should be
defined.

Sheet 19.

1. "Plan"; The statement "Exist. Conc. Cap
2'- 0" x 1' - 10" Deep with Timber Piles to
be removed" and the statement "Exist.

Timber Piles To Be Cut At Mud Line"™ seem to
be a contradiction and should be clarified.

2. "Elevation"; The possible need for filter
clothr and/or bedding material under the
armorflex should be evaluated.



3. Note; "#* Adjust Pavement At Ends of
Bridge To Fit New Bridge Deck Grades" should
be added to this drawing as it appears on
both Robert E. Lee and Filmore bridges.

1. Sheet 20.

1. The bottom of the slab is shown even with
the bottom of the girder's top flange, but
the design composite uses the bottom of the

~slab even with the top of the girder's top
flange. The 3" CLR dimension indicates that
the slab stops short of the bottom of the
flange but the 8 1/2" depth shows otherwise.
Either the design or the drawings should be
corrected.

m. Sheet 21.

1. "Joint Detail at End Bents" Ref. para.
i.2. above.

2. "Typical Section At Wall Walk and New
Cap".

a. The 1/8" gap shown on the 1 1/4" & Bolt.
connection requires that the design account
for the effect on the 12" x 14" concrete post
and movement of the deck during uplift
conditions. This should be verified.

b. Longitudinal reinforcing is shown
incorrectly. This should be corrected.

3. "Elevation - Bent 1" and "Section Through
End Bent ."

a. Ref. para.‘j.z. a.'above.
"b. Ref. para. j.2. b. abqve.

c. Ref. para. j.2. c. abéve.

4y, "Elevation Bent 1."

a. Ref,. para. j.-3.a. above,

b. Ref. para. j.3.b. above,.



5. Waterstop Details.

a. "Section A-A Detail 1"; Ref. para. j.5.
above,

b. "Section B-B"; The 6'-0" Walk is
inconsistent with the design and the other
dimensions of the walk.

n. Sheet 22.
1. 'Plan
a. The required 3 bulb waterstop at the end
bents could be difficult (as well as

expensive) to have manufactured. Therefore,
possible alternatives should be evaluated.

b. "Remove Exist. As Required" implies that
some of the steel sheeting and cap is not
removed. This should be clarified.

2. Elevation; Ref. para. i.2. above.

0. Sheet 23,

1. Ref. para. i.2. above.

2. "Detail- Connectibn To Existing Piles"
does not show any details. This should be
corrected. :

p. .Sheet 24.
1. - "Section through End Bent.
a. Due to deflection of the end bént and
possible shearing of the small area of
concrete containing the 3-bulb waterstop in
the end bent, an expansion joint-which would
allow for adequate movement between the -
approach and the end bent-should be provided.
b. Due to possible shearing in the block
referred to in the above paragraph, shear
type relnfor01ng should be prov1ded.
2. "Elevation Bent‘1."

~a, Ref. para. j.3.a. above.



b. There is an unidentified space through
the center of the concrete cap above the "PPC
Piles".

3. Reinforcing for additional column on the
end bent should be shown.

q. Sheet 25.

1. The syphon manhole is on the floodside
and is subject to water above the top of the
manholes. There does not appear to be any
positive cutoff.

2. The possible seepage between the syphon
and the proposed I-Wall where it crosses the
syphon should be investigated.

3. Since the existing syphon penetrates the
flood protection, its adequacy for the
designed flood conditions should be
evaluated.

r. Sheet 26. Ref. all subparagraphs of
o. above,.

s. Sheets 27-29. Utilities which are to be
relocated should be noted as such on drawings. If the
new location of the ut111t1es is known, they should be
shown on drawings. '

t. Sheet 31. Ref. para. C.3. above.

u. Sheet 33. The proposed 1'-9" reinforced
concrete cap is not adequate for the PZ-40 section
used. ’

v. General.

1. A note should state that_the'contractor's
sheet pile layout will be submitted for
approval.

2. The baseline azimuths ‘should be shown on
all plans.

3. The proposed reinforcing details should
be shown for typical reinforced concrete
capped I-Walls,



4, More details as to the spacing and
location of studs on girders should be shown,

The subject February 4, 1988 letter also enclosed
for our review a copy of the structural calculations
for floodproofing the bridges over the Orleans Avenue
Canal. Our review comments for these documents are

enclosed.

Should you have any questions concerning the above
comments, please contact Mr. Vann Stutts at (504)

862-2614.
Sincerely,

W‘-L—
Frederic M. Chatry
Chief, Engineering Division

Enclosures
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April 7, 1988

Mr. Van Stutts

U. S. Army Corps of Engineers

P.O. Box 60267 .
New Orleans, Louisiana 70160~0267

" Re: Orleans Avenue Canal
Flood Protection Improvement
OLB Project Nos. 2048-0424

DEI Project No. 1006

Dear Mr. Stutts:

This letter serves to record our transmittal of two
geotechnical figures <titled "Stability Analyses; T-wall
Alternative, STA 50+00 to STA 90+00" and "Anchored Bulkhead
Alternative, STA 50400 to STA 90+00" which apply to the
above referenced project. o

This transmittal was made during the conference meeting
held in your office which was attended by several of your
staff engineers, Bill Gwyn of Eustis Engineering and Tom
Smith and myself representing Design Engineering, Inc.

Your prompt review of the soil loading diagrams shown
on these two exhibits is requested. In order to expedite
the progress of this project we have initiated the
structural analysis of the wall system and have assumed the
loads indicated on the exhibits are correct.

Thank you for your attention.

Design Engineering Inc. »
3330 West Esplanade, Suite 205, Metairie, Louisiana 70002, (504) 836-2155



Mr. Bailey
Page 2

With best regards, I remain
- Sincerely,

DESIGN ENGINEERING, INC.

/gohn Holtgrgve, P.E.

Vice President

JH/TMS/mnh

cc: Mr. Bill Gwyn



R b TEQ '-( T —
DEPARTMENT OF THE ARMY ,@’,g’ ST R,

&
?'3 JETE N A
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS L b toa Ty :"
P.0. BOX 60267 APR 2 3
H b fen ta
NEW ORLEANS, LOUISIANA 70160-0267 S

REPLY TO

ATTENTION OF ' April 26, 1988‘ Do Eo I

Engineering Division
Project Engineering Section

Mr. John Holtgreve

Design Engineering Incorporated
3330 West Esplanade, Suite 205
Metairie, Louisiana 70002

Dear Mr. Holtgreve:

Reference is made to your April 7, 1988 letter
concerning the Orleans Avenue Canal Flood Protection
Improvement OLB Project Nos. 2048-0424, DEI Project
No. 1006.

- We have reviewed the stability analyses for the
T-Wall and Anchored Bulkhead Alternatives proposed for
Station 50+00 to station 90+00 and offer the following
observations: '

Foundation Design

1. The wedge method can be used to determine a
net pressure diagram by equating the difference in
earth forces between any two intervals under question.
Stability analyses used to determine the wedge forces
in the T-Wall and anchored wall diagram should be
presented for review.

2. The reaction force at EL +1.0 for the T-Wall
should include the contribution of the water pressure
above EL +1.0 since the net pressure diagram for the
sheetpile wall subtracts the water pressure above
EL +1.0.

3. The lateral resistance for the T-Wall
foundation piles in the active and passive wedges

should be presented.
FILE ( 00}9
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4, The active wedge for the anchored wall should
extend below EL -33.0 to the elevation where summation
of the moments at the anchor force equals 0. The pile
load capacity for the precast concrete piles will be
lower due to the active wedge intersecting the piles at
a lower elevation.

S tructural Design

1. The analysis should evaluate all individual
members, functions, and reactions to reassure their
campatibility as a single functioning unit.

2. Due to possible loading and/or loss of lateral
soil resistance along the support piles within the
active or passive wedges, these possible modes of
failure should be evaluated.

Should you have any questions concerning the above
comments, please contact Mr. Van Stutts (504) 862-2614.

Sincerely,

M&\

Frederic M. Chatry
Chief, Engineering Division
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Design Engineering, Inc.
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November 4, 1985

Mr. C. E. Bailey, Chief Engineer
Board of Levee Commissioners
Orleans Levee District

Suite 202, Administration Building
New Orleans Lakefront Airport

New Orleans, Louisiana 70126

Re: Orleans Avenue Canal
Flood Protection Improvement Project
Design Memorandum
OLB Job No. 2048-0278
DEI Project No. 1006

Dear Mr. Bailey:

In accordance with the terms of our Agreement with the
Orleans Levee Board of February 25, 1985 as authorized by
the Board of Commissioners on January 23, 1985, we are
pleased to submit ten copies of the referenced Design
Memorandum.

We have concluded that the proposed Orleans Avenue
Canal Flood Improvement Project will require a total initial
funding of $15,750,400 through the fiscal year 1989. When
the U.S. Army Corps of Engineers decides on the type of
flood protection improvement, i.e., Butterfly Valves or
Parallel Levee Protection System, the Corps has stated in
correspondence that they will share 70% of the least cost
project that meets its objectives. Conceivably, parallel
flood protection, which is currently favored by the Orleans
Levee Board and the New Orleans Sewerage and Water Board,
could be the project selected. The Final Parallel Plan
acceptable to the Corps is estimated to cost approximately
$20,846,800 of which the Orleans Levee Board would be
required to fund 30% or approximately $6,254,000 less
credits for levee property owned by the Board. The funds
expended on construction and engineering by the time of
acceptance would be creditable.

The most important part of your decision and its effect
is as follows:

Design Engineering Inc.
3330 West Esplanade, Suite 205, Metairie, Louisiana 70002, (504) 836-2155



Mr. C. E. Bailey

Page 2

Should the Orleans Levee Board accept the idea of
Butterfly Valves at the mouth of the canal, the
interior levees would have to be raised to the
height of the required flood protection to prevent
flooding inside of the system or city. This
results from the need to pump rain water out of
the city.

In which case the Board would be required to fund
30% of the valve structure and 100% of the levees
behind the valve structure. As you are aware, the
valve structures and associated 1levees were
previously estimated to cost approximately
$20,000,000.

If the Orleans Levee Board chooses to pursue the
parallel flood protection and raise the levees the
entire length of the canals, participation by the
U.S. Army Corps of Engineers will be a maximum of
70% of the "least cost acceptable project". There
are some lengths of the Orleans Avenue Canal
Project that will require further review by the
U.S. Army Corps of Engineers. At the present
time, the Orleans Levee Board's consultant team is
satisfied that the project as proposed in the
Design Memorandum meets prudent engineering
practice. However, the Corps sometimes regquires a
different method of calculation than we are of the
opinion 1is required. Should the Corps require
alterations in our opinions of engineering
practice, the cost of parallel flood protection
along the Orleans Avenue Canal could change
upwardly. We point out that in the 17th Street
Canal project this was not the case and the Corps
has accepted with reservation the proposed flood
control concept without requiring major changes in
the engineering design.

It is our opinion and recommendation, that the best
alternative and most efficient cost project is the proposed
Parallel Levee Flood Protection Improvement project.

For your convenience, the Executive Summary provides a
summary of the purpose of the Design Memorandum, the basic

findings,

the recommended solutions, construction cost, and

scheduling as well as a description of funding sources.



Mr. C. E. Bailey
Page 3

We appreciate the opportunity to work with the Orleans
Levee Board on this important project and look forward to
beginning the Design Phase of the improvements.

With best regards, I am

~Yours very truly,

DESIGN ENGINEERING, C.

Walter Baudier
President

WB:mnh
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CHAPTER 1

Executive Summary



EXECUTIVE SUMMARY

The Orleans Avenue Canal - Flood Protection Improvement
Project is part of a larger effort by the Orleans Levee
Board to increase the level of flood protection of the
City of New Orleans along its northern boundary from
storm-induced high tides in Lake Pontchartrain. This
project is included in the U.S. Army Corps of Engineers
(USCE) High Level Plan for Lake Pontchartrain Louisiana
and Vicinity, which was completed by the USCE in March,
1984. The Orleans Levee Board accepted the USCE plan
in July, 1985. ‘

Design Engineering, Inc., a firm specializing in civil
engineering with extensive experience in planning and
construction of projects of the type proposed in this
project, was retained as the engineering consultant to
assist both the Orleans Levee Board (OLB) and the U.S.
Army Corps of Engineers (USCE) in development of the
best solution for increased protection. As directed by
OLB, the primary goal is "to provide maximum protection
for the least dollar amount with interim construction'.

This Design Memorandum is the first phase of the design
process necessary for the successful completion of the
project. In keeping with the primary goal, every
effort has been made to evaluate alternative solutions,
to select the most economical solution, to evaluate the
increase in level of protection provided by each of the
recommended construction items, to schedule the
construction of improvements so as to maximize the
increase in level of protection, and to achieve the
maximum improvement for the deollars spent.

Complete field surveying of the entire 1length of the
levee protection system, accomplished concurrently with
the Design Memorandum, disclosed that the 1level of
protection is the most deficient at the three bridges
crossing the Orleans Avenue Canal. The levees north of
Robert E. Lee Boulevard, subject to storm-induced
waves, are the second most deficient segments of the
system. The remaining levee/floodwall lengths south of
Robert E. Lee Boulevard are the least deficient. The
level of protection at the three bridges varies from
8.5 to 6.5 feet below the USCE recommended level, the
levees north of Robert E. Lee Boulevard vary from 7.0
to 5.0 feet below the recommended level, and the levees
south of Robert E. Lee Boulevard vary from 4.7 to 3.8
feet below the recommended level.

Based on the foregoing, we have, after consultation

with the Chief Engineer, divided the project into three
identifiable parts. While distinct, they may be,
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during the construction process, often overlapping and
are as follows:

- The first phase, titled Phase I - Interim
Protection, is proposed to include improvement of
the levee system north of Robert E. Lee Boulevard
and modification +to the canal c¢rossings at
Harrison Avenue, Filmore Avenue, and Robert E. Lee
Boulevard. It is anticipated, depending on final
design development, <that this cost will be
approximately $4,845,300.

- The second phase, titled Phase II - Interim
Protection, which will be designed concurrently
with the first phase, consists of improvements to
the levee system south of Robert E.Lee Boulevard.
Interim modifications to Pumping Station No. 7 are
also proposed to be included in this contract.
The recommended improvements are currently
estimated to be $10,592,600.

- The £final phase, titled Phase III - Final
Protection, includes the capping of steel I-wall
from Robert E. Lee Boulevard south to Pumping
Station No. 7 and other improvements that may be
required by the U.S. Army Corps of Engineers. The
estimated cost of the Final Phase is $5,408,900
and is intended to be constructed when the Corps
of Engineers accepts a final design for the
project and further agrees to fund the accepted
project on a 70%-30% basis. During the course of
plan development, the plans for the final phase
will be designed for incorporation of this phase
of the project with the interim project. Project
cost is summarized in the following tabulation.

Project Cost Summary

Phase I - Interim Protection $ 4,845,300
Phase II - Interim Protection 10,592,600
Phase III - Final Protection 5,408,900

TOTAL ESTIMATED PROJECT COST $20,846,800

Orleans Levee District's Interim Cost

Phase I - Interim Protection $ 4,845,300
Phase II - Interim Protection 10,592,600
Phase III -~ Final Protection 312,500

Orleans Levee District
Estimated Interim Cost $15,750,400



Total Interim Funds for Orleans Canal Improvements

Series 1984 Bond Issue $11,157,000
Orleans Canal Relocation (FY 87) 208,000
Orleans Canal Raising (FY 87) 148,000

$11,513,000
Required Adjustment to Funding $ 4,237,400

As provided in the Series 1984A Levee Improvement Bond
Issue, "The estimates are based on preliminary
information and may deviate from the final construction
cost. Factors that affect the final construction cost
are inflation and ultimate final design criteria
imposed by other entities.

"Therefore changes in inflationary factors, cost in
interest rates and final design criteria may require
alterations in the construction cost." Based on the
foregoing paragraphs, we recommend adjusting the
project funding by $4,237,400.

The design parameters set by the U.S. Army Corps of
Engineers impacts the cost of the project upwardly.
Offsetting this increased cost is the credit available
to the Levee Board as a result of U.S. Governmental
participation in the High Levee Protection Plan. The
final design accepted by the U.S. Army Corps of
Engineers will result in a 70%-30% sharing of the cost
of the project.

When the U.S. Army Corps of Engineers proceeds with the
Final Plan, the Orleans Levee Board will receive an
estimated credit of 70% of the approved Interim Plan
cost or approximately $11,025,280 against Final Plan
Construction cost. In addition, credit will also
include the value of property used in the final
approved plan.

During the course of the study some of the more
important issues that required resolution are the
following:

- The bridge closure system involves the
constructing of walls adjacent to the existing
bridge rails, sealing the bridge structure and
providing for uplift pressure. This alternative
was selected over floodgates, box culverts and
raising the bridge for cost, community disruption,
and road system continuty.

- We recommend the use of concrete capped sheet
piling to develop higher protection along the

I-3



entire east side and most of the west side of
Orleans Canal versus earthen levees. This was a
result of the required setback from the canal's
edge by design criteria developed in the soil
analysis portion of the study.

Should the alternative earthern levees be choosen,
hundreds of trees and 50 to 60 acres of public
recreational areas would be destroyed. When
viewed against a total 1increase in cost of
approximately $500,000, the recommended solution
is an I-wall system.

- The only section recommended as an earthern
' embankment is from Robert E. Lee Boulevard to the
USCE levee along Lakeshore Parkway on the west
side of the canal. One exception is a 500 foot
reach of the levee adjacent to Crystal Street. 1In
this area, the levee setback encroaches on the
street and would require a retaining wall or an
I-wall in the alternative. After consultation
with the Engineering Department of the Board, we
recommend an I-wall thereby removing the need for

a retaining wall at the edge of the street.

- The final consideration was the method used to
secure Pumping Station No. 7, interim versus final
plan. We have concluded that, in the Interim, the
Levee Board, without having to reconstruct the
station floodwall, could provide temporary
security against most rising tides.

There are however two critical geotechnical design
considerations that are not yet resolved and are
currently under review by the USCE. The two items are:

1. The deep seated stability analysis for a
floodwall along the west side of the canal
from Robert E. Lee Boulevard to a point
approximately 4000 feet south of the
Boulevard; and,

2. The seepage analysis of the underlying sand
strata for the canal project.

The analysis of Item 1 above as recommended by Eustis
Engineering Co., has been incorporated in the design of
the west floodwall. The geotechnical engineers are
confident that their recommendations will be favorably
reviewed by the USCE.

Item 2, seepage analysis, 1is presently under field
investigation by the geotechnical engineers.
Preliminary findings indicate that the water 1level on
the land side of the levee is not effected by the high
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water level in the canal and was measured on October
31, 1985, the highest recently recorded water level.

Once these studies are completed and each item has been
reviewed by the USCE, final proiect determinations will
be made. However, it must be realized, that adverse
findings by USCE could increase the project cost as
much as 20%.

In conclusion, the proposed plan addresses the existing
soil and embankment conditions of the Orleans Avenue
Canal and proposes a solution to providing Interim
Hurricane Protection with a view towards satisfying the
U.s. Army Corps of Engineers requirements for
incorporation in the Lake Pontchartrain, Louisiana, and
Vicinity Hurricane and Flood Protection Plan. Should
the Levee Board choose to proceed with this proposal
the plan could become a creditable project, but more
importantly will come to fruition years before the U.S.
Army Corps of Engineers completes its study. We,
therefore, recommend that the Board take any action
necessary to implement the project as assurance against
rising water resulting from hurricane conditions.
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TABLE I - 1

oy Ry By By Re ety B Ny

SUMMARY OF ESTIMATED PROJECT COSTS
ORLEANS AVENUE CANAL--FLOOD PROTECTION IMPROVEMENT PROJECT

PHASE I - INTERIM PROTECTION
(BRIDGE MODIFICATIONS AND LAKE LEVEES)

MOBILIZATION/DEMOBILIZATION $35,000
LEVEE-FLOODNALL, REACH E-6, E-7, W-6 & H-7(N/ CONC. I-WALLS) $2,406,000
BRIDGE MODIFICATIONS (W/ CONTINGENCY) $1,500,000
CONSTRUCTION COST BEFORE CONTINGENCY $3,941,000
CONTINGENCY (15.02) $366,000
CONSTRUCTION COST INCLUDING CONTINGENCY $4,307,000
ENGINEERING--INCL. DESIGN MEMO. (6.5%) $260,000
TESTING (1.0%) $43,000
SURVEYING (1.5%) $64,600
INSPECTION (2.5%) $107,700
GEOTECHNICAL ENGINEERING (1%) $43,000
$538,300
SUBTOTAL--PROJECT COST $4,845,300
PHASE I1 - INTERIN PROTECTION
(LEVEES SOUTH OF ROBERT E. LEE BLVD. AND SPECIAL CONDITIONS)
MOBILIZATION/DEMOBILIZATION $55,000
LEVEE-FLOODWALL, REACH E-1 TO E-5 $1,250,000
LEVEE-FLOODWALL, REACH W-1 T0 W-5 $6,335,000
HODIFICATION AT I-610 BRIDGE $262,000
MODIFICATION AT 30° WATERLINE $34,000
HODIFICATION AT PUNPING STATION NO. 7 $102,000
OVERHEAD ELECTRIC LINES RELOCATION (NOPSI) $150,000
CONSTRUCTION COST BEFORE CONTINGENCY $8,188,000
CONTINGENCY (15.0%) $1,228,200
CONSTRUCTION COST INCLUDING CONTINGENCY $9,416,200
ENGINEERING--INCL. DESIGN NEWO. (6.5%) $612,000
TESTING (1.0%) $94,000
SURVEYING (1.5%) $141,000
INSPECTION (2.5%) $235,400
GEOTECHNICAL ENGINEERING (1) $94,000
$1,176,400
SUBTOTAL--PROJECT COST $10,592,600
TOTAL PROJECT COST: INTERIMN PROTECTION $15,437,900
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TABLE I -1

AL LT LT T

SUMMARY OF ESTIMATED PROJECT COSTS
ORLEANS AVENUE CANAL--FLOOD PROTECTION IMPROVEMENT PROJECT

FINAL PROTECTION
(CONCRETE I-WALLS & CLOSURE AT PUMPING STATION NO. 7)

MOBILIZATION/DEMOBILIZATION $10,000
CONCRETE I-WALL, REACH W-1 TO W-35 $2,636,000
CONCRETE I-WALL, REACH E-1 TO E-5 $833,000
CONCRETE I-NALL, PUNPING STATION NO. 7 * % $51,000
FLOODWALL, PUMPING STATION NO. 7 $402,000
SLUICE GATES, PUMPING STATION NO. 7 $300,000
CONSTRUCTION COST BEFORE CONTINGENCY $4,181,000
CONTINGENCY (15.0%) ~ $627,200
CONSTRUCTION COST INCLUDING CONTINGENCY $4,808,200
ENGINEERING--INCL. DESIGN MEMO. (6.51) $312,500
TESTING (1.0%) $48,000
SURVEYING (1.5%) $72,000
INSPECTION (2.5%) $120,200
GEOTECHNICAL ENGINEERING (12) $48,000
$600,700
SUBTOTAL-~PROJECT COST $5,408,900
TOTAL PROJECT COST $20,846,800
ESTIMATED PROPERTY CREDIT $4,454,000

(ESTIMATED SQUARE FOOT COST IS $3.50)

% % NOTE: COST OF $51,000 FOR CONCRETE I-WALLS AT PUMPING STATION NO. 7
NOT APPLICABLE, IF FLOODWALL IS BUILT. '
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CHAPTER II -

Introduction



II. INTRODUCTION AND SCOPE

A‘

Project Name

Orleans Avenue Canal
Flood Protection Improvement Project
Orleans Levee Board Project 2048-0278

Project Description and Scope of Work

The Orleans Avenue Canal - Flood Protection
Improvement Project is part of a larger effort to
increase the level of the enclosing levees around
the City of New Orleans along its northern
boundary with Lake Pontchartrain.

This flood protection project is located near the
south shore of Lake Pontchartrain and borders the
New Orleans City Park and the residential
subdivisions of Lakeview, Lake Shore and Lake
Vista. The canal, which is a major drainage
artery for the mid-city area of New Orleans, is
flanked by existing floodwalls and levees. The
project 1is approximately 12,500 feet 1long and
includes over 25,000 feet of existing floodwalls
and levees. (See Figure 1.) Unfortunately, the
existing floodwall and levee system are below the
flood protection elevation required by the Corps
of Engineers High Level Flood Protection Plan.

The levee system must be raised to provide flood
protection to the required elevation. Design
Engineering, Inc. was retained as the engineering
consultant to give assistance to the Orleans Levee
Board (OLB) on technical and construction aspects
of this project.

The purpose of the first phase of this project,
the Design Memorandum, is to develop and evaluate
preliminary concepts for raising the elevation of
the Orleans Canal Levee/Floodwall system to the
elevations recommended by the U. S. Army Corps of
Engineers (USCE) High Level Plan.

The project begins at the discharge basin of
Drainage Pumping Station No. 7 of the New Orleans
Sewerage and Water Board which 1is located at
Florida Avenue and the Orleans Avenue Canal. The
project extends north from that point
approximately 12,500 feet to junction points with
the Orleans Parish Lakefront levees along Lake
Pontchartrain. The flood protection levees and
floodwalls along both sides of the canal are
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included within the scope of this project, thereby
involving approximately 25,000 linear feet of
levee/floodwall improvement. The levees and
floodwalls along each side of the canal will be
evaluated and the most feasible method of
providing the required flood protection will be
developed.

Within the project 1length there are three (3)
bridges spanning the canal and levees. These
bridges are located on Filmore Avenue, Robert E.
Lee Boulevard and Harrison Avenue. Each bridge
will be analyzed and the most feasible method of
providing the required flood protection will be
developed.

In addition to the above major considerations,
there are several special conditions that required
individual assessments. These special conditions
are:

* The building wall and discharge basin walls
at Pumping Station No. 7;

* The limited c¢learance beneath the I-610
bridge;

* The 30-inch diameter waterline crossing;

* The Gernon Brown Memorial Gymnasium;

* Five electric transformer vaults and
enclosures;

* The drainage syphon north of Robert E. Lee
Blvd.;

* The levee toe erosion prevention walls near

the lake; and
* Backflow prevention at Pumping Station No. 7.

Each of these items will be individually studied
and solutions to facilitate the necessary
protection improvement will be developed and
evaluated.

The scope of work also includes the taking of soil
borings and geotechnical engineering analysis;
topographical surveying; aerial photography;
preparation of drawings showing existing levee
profiles; study and recommendations of alternate

IT-2



methods for raising the existing levees and flood
protection at the bridges; obtaining record
drawings of existing infrastructure; coordination
with respective city, parish and state agencies
and utility owners; preparation of estimated
project costs; coordination of planned
improvements with other agencies; preparation of
the design and construction schedule for
implementing the work; and documentation of the
above by a written report. This scope of work is
in accordance with items detailed in the proposal
from Design Engineering, Inc. dated February 12,
1985.

II-3



CHAPTER II1
Organization
of Report



III. Organization of Report

The development of this Design Memorandum begins with a
thorough study of existing conditions, including the
taking of fifty-two soil test borings and geotechnical
engineering analysis based on the soil properties;
topographical surveying to 1locate nearby existing
utilities, to define existing levee-floodwall-canal
profiles at 100-foot intervals and to confirm
elevations of the existing bridge crossings; aerial
photography, including the adjacent neighborhoods and
"strip maps" detailing the canal and levees; and
obtaining pertinent record drawings of the existing
bridges crossing the canal, the pumping station, the
drainage syphon under the canal, and the waterline
crossing the canal; as well as drawings of the NORD
recreation building and the NOPSI electric vault
buildings near to the levee.

Next the improvement design parameters or requirements
were sought out and recorded. The design parameters
developed by the U. S. Army Corps of Engineers (USCE)
must be complied with in order for the project to be
considered creditable. The USCE has established the
preliminary still water design elevations with
"Backwater Computation" of 12 June 85. These
computations were based on a lake level of +11.5 NGVD
and flows in the canal of 3250 cfs and 4550 cfs. A
copy of this preliminary analysis is attached in the
Appendix of this report. A freeboard allowance, as
indicated in the Design Parameters section, is added to
the still water elevation to establish the required
design protection elevations. Material strength
allowables and soil properties factors of safety
promulgated by USCE complete this section.

The report divides the protection system into the major
categories of: Typical Levee-Floodwall Modifications,
Bridge Modifications and Special Condition
Modifications. These categories include the various
aspects of the Orleans Canal flood protection system
and 'a complete study of these individual categories
ensures that an overall evaluation of flood protection
to the High Level Plan elevations will be included
within this report. Alternatives for raising the
elevations of the typical 1levee-floodwall system,
modifying the bridges crossing the canal and handling
the special conditions are developed using USCE design
parameters.

Alternative methods to provide the necessary £flood

protection were studied for both the east and west
levee/floodwall systems. Two alternatives for both the
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east levee and the west levee were studied between
Pumping Station No. 7 and Robert E. Lee Blvd. From
Robert E. Lee Blvd. to the 1lake the earthen 1levee
alternative in combination with toe retaining walls
(where required to avoid interferences) and the
floodwall at the crown of the existing levee
alternative were investigated.

Five alternative modifications of the bridges were
investigated because of the more complex set of
variables and determinants involved. Then each of the
special conditions was addressed and solutions for each
condition are proposed.

Each of the alternatives was compared and the most
feasible alternative was recommended. In addition to
technical considerations, the estimated cost of each
alternative was prepared and utilized during the
decision-making process.

A summary of the total estimated project cost,
including major construction items, engineering fees,
testing fees, resident inspection fees and surveying
fees 1is also presented. Separation of construction
into interim (minimum by Levee Board) and final (with
U. S. Army Corps of Engineers participation) phases are
discussed and the costs of the two phases are tabulated
individually. The report next presents a bar chart
schedule indicating project design and construction
timing.

A section summarizing additional information
requirements which will be needed to complete the final
design documents is included at the end of the report.
The Appendix to the report includes all the design
parameter documentation and backup plus letters from
other public agencies relative to various aspects of
this project.
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CHAPTER IV

Design Parameters



DESIGN PARAMETERS

The design parameters listed below are promulgated by the U. S.
Army Corps of Engineers and are used by the USCE to design the
protection facilities for the Lake Pontchartrain High Level Plan
project. Most of these parameters were transmitted in written
form and copies are contained in the Appendix. All of these
parameters must be complied with in the design of protection
elements in order for the project to be rated as creditable by
the Corps of Engineers.

A. Design Water Elevation - Elevations are in Feet, NGVD

1. Design High Water
(Preliminary Backwater Computation 12 June, 1985)%*

Stations For Levees** For Walls**x Freeboard
Lakeft. to Sta.l118+00 11.54 18.00 6'-6"(Wave)
118+00 to 90+86 11.64 13.64 2'-0"

90+86 to 64+14 11.80 13.80 2'-0o"

64+14 to 36+64 11.97 13.97 2'-0"

36+64 to 1+52(PS No.7) 12.21 v 14.21 2'=-Q"

*Preliminary backwater computation was furnished by USCE, see
Appendix.

**Levees are required to have a crown elevation equal to design
high water plus freeboard allowance, but may be designed for
forces from high water without freeboard.

***The elevation shown includes the freeboard allowance.

2. Design Low Water

Elevation -5.0 throughout the project length.

B. Material Strength (for Floodgates and Walls)
1. Structural Steel: A36; F, = 19.8 ksi (.55 F,).

2. Floodwall Piling: A252 Grade 2; F, = 18.0 ksi;
Deflection at Tgp =D=11/2" Max.*

*This is an unwritten design requirement of the USCE.

3. Structural Concrete: Design per ETL 1110-2-265.
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C.

Soil Properties Factors of Safety

1.

2.

Slope Stability: 1.3 ratio of resisting forces to
driving forces.

Sheet Pile Wall Design

a. For Penetration: 1.5 applied to shear strength
b. For Bending Moment: 1.0 of shear strength

Note: Use critical of "Q" (undrained) or "S" (drained)
soil shear strength.

Against Blow=-out: 1.25.

Piles in Tension: 1lateral pressure coefficient,
K, of 0.60

T-walls and Gates, Deep Seated Stability Analysis:
1.3 factor of safety.

No reductions in factors of safety for load duratlon (short)

or

(un)likelihood of occurrence are allowed.

In Slope Stability analysis the "method of planes" is used

in

accordance with the U. S. Army Corps of Engineers' LMVD

guidelines.

For T-walls and Gates sheet pile penetration is based on an
acceptable seepage analysis.

Other Design Parameters

1.

Concrete I-wall portion of sheet piling floodwalls
shall be embedded 2'- 0" min. into earthen fill or
existing ground.

The levee elevations developed in the report are final
levee elevations. A net overbuild of one foot will be
required as per geotechnical recommendations. Maximum
levee side slopes shall not exceed 2.7 to 1.
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V.

TYPICAL LEVEE - FLOODWALL MODIFICATIONS

A.

General

The long lengths of typical levee-floodwall along
both sides of the Orleans Avenue Canal have been
divided into seven segments or reaches in this
report for both tabulation purposes and the
possible phased construction of the project. (See
Figure 1.) The end points of the reaches are
developed from the major interruptions in the
typical profiles; namely, the three roadway
bridges crossing the canal plus the required
change in protection elevation at Sta. 118+00 near
the lake. Also the two major changes in subsoil
stratography at Sta. 30+00 and Sta. 50+00 are used
as end points of reaches.

The required protection elevations are derived
from the preliminary "Backwater Computation' dated
12 June 85 (See Appendix) by the U. S. Army Corps
of Engineers with the prescribed freeboard
allowance added. The required elevations are
stepped at the end points of the reaches with the
highest elevation required within the reach being
used throughout each reach.

This Design Memorandum incorporates the
geotechnical engineering analysis recommendations
presented in the Draft Copy of the "Geotechnical
Investigation" dated 26 September 1985 prepared by
Eustis Engineering Company. The final copy of the
Geotechnical Investigation will be produced
following OLB and USCE review.

The geotechnical engineering investigation
indicates there are four major —reaches of
subsurface soil stratigraphy along the length of
the project. The approximate location of dividing
lines between the stratigraphy are: Sta. 30.00,
Sta. 50.00 and Sta. 90.00. (Since Sta. 90+00 is
very close to the Robert E. Lee Boulevard bridge,
it was not used as a separate reach end point.)

In general, the soil strengths for levee/floodwall
improvement purposes become weaker in each reach
proceeding from the Pumping Station toward the
Lake. The level of the top of the underlying sand
strata is the most critical reach determinant.

From the Pumping Station to Sta. 30+00 there
exists a stratum of dense sand with a top of
approximately EL-12.0 NGVD. From Sta. 30+00 to
50+00 the top of the sand stratum slopes to



EL-19.0 NGVD. From Stas. 50+00 to 90+00 the top
of the sand stratum ranges from EL-23.0 NGVD to
-33.0 NGVD. From Sta. 90+00 to the Lakefront the
top of the sand stratum is constant at
approximately EL-34.0 NGVD.

The layers of clay soil above the sand exhibit
approximately the same properties throughout
except for the much weaker 1layer of recently
(1927) dredged fill encountered from Sta. 90+00 to
the Lakefront. More complete soil information is
contained in the Geotechnical Investigation.

The strata of sand underlying the project indicate
that there may possibly be a subsurface water
seepage pathway. U. S. Army Corps of Engineers'
parameters require that seepage pathways be sealed
with walls of some type. A seepage test and
analysis program is being performed as a part of
the geotechnical investigation program to
determine if a seepage pathway does, in fact,
exist. The results of this analysis are not yet
available. Previous analyses of similar
conditions in the 17th Street Canal have shown
that seepage is not a problem in the 17th Street
Canal.

If, however, the tests at Orleans Avenue Canal
show that there is a seepage pathway, a cut-off
wall will have to be added at a greatly increased
cost to the project. No estimate of this
potential cost has been developed.

West Levee - Floodwall South of R. E. Lee Blvd.
(Reach W-1 through W-5)

The existing flood protection along the west side
of the Orleans Avenue Canal from Pumping Station
No. 7 to Robert E. Lee Boulevard is a combination
of earthen 1levee, toe retaining wall and sheet
pile floodwall. The close proximity of Orleans
Avenue and 1limited right-of-way have made the
combination necessary when, in the past, the level
of protection was raised. The top of the existing
flood protection is at approximately EL 10.0 NGVD,
which 1is about four feet below the elevation
required for the USCE High Level Plan. The length
and type of sheet piling used to construct the
existing floodwall are unknown. From
conversations with Orleans Levee Board personnel,
it is known that the type of sheeting and depth of
sheet pile penetration vary throughout the project
length.



Two possible earthen levee alternatives were
considered to raise the protection level. The
level of existing top of fill is approximately EL
6.0 NGVD, therefore eight feet of additional
height 1is required. One alternative would have
required fill placement over Orleans Avenue and
abandonment of the existing roadway. The other
alternative would have required £fill placement
into the Orleans Avenue Canal and subsequent
excavation on the opposite side of the canal to
replace the lost drainage flow area.

After brief study of the possible fill
alternatives, it became obvious that installation
of a new floodwall with a top elevation
corresponding to the required USCE elevation is
the best alternative for raising the level of
protection on the west side.

Positioning of the proposed floodwall was then
studied. Two locations for the proposed wall were
condsidered: (1) the wall would be placed on the
canal side of the existing wall; and, (2) the wall
would be placed on the landside of the existing
wall. Construction of the wall on the canal side
rather than the land side of the existing wall
will require about five feet longer reach from the
work base on Orleans Avenue pavement, but this
will not cause installation problems.

Geotechnical engineering analysis indicates that a
heavier and longer 1length of sheet piling would
have to be used if the new wall was positioned on
the landside of the existing sheet pile wall. The
longer sheet piling is necessary due to the fact
that there will be less earthen fill to resist the
design high water pressure if the wall is
positioned on the land side. A sheet pile length
of 35 feet will be required for a canal side
placement and a sheet pile length of 12 feet
longer will be required for a land side placement.
The added cost of land side piling is
approximately $175 per linear foot.

Placement of the new wall on the canal side will
require a 14-foot length of concrete I-wall which
is five feet longer than the I-wall required for a
landside sheet pile placement. This added cost is
appoximately $100 per 1linear foot. Placement of
the new wall on the canal side will result in a
per foot savings of approximately $75.00. Also
placement of the new wall on the canal side will
permit easier maintenance mowing of the landside
levee. Based on the preceding factors, the new
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wall 1is positioned on the canal side of the
existing sheet pile wall. (See Figure 2.) P2zZ-27
sheet pile has been preliminarily selected for the
wall design.

A minimum construction tolerance of three feet is
assumed between the face of the existing wall and
the centerline of the new wall. This distance
allows adequate space for forming the concrete
I-wall portion of the floodwall. This distance
also allows access space for cutting equipment
necessary for removal of the top of the existing
wall.

The new wall projects almost eight feet above the
level of existing earthen f£fill. The combined
levee/sheet pile wall is designed for deep seated
stability with a safety factor of 1.3. The wall
penetration is determined with a safety factor of
1.5 and bending moment with a safety factor of
1.0. These factors of safety meet the USCE design
parameters for soil properties.

The USCE deflection criteria requires that P2 27
steel sheet pile be used. From Sta. 1452 to Sta.
50+00 a sheet pile penetration to EL-21.0 NGVD is
required. From Sta. 50+00 to Sta. 90+00 the tip
must be 1lowered to EL-33.0 NGVD to satisfy
stability requirements.

The deep seated stability analysis for the
levee/floodwall from Sta. 50+00 to Sta. 90+00
veilded a safety factor of approximatly 1.0. This
factor is less than the 1.3 safety factor
required. The geotechnical engineering consultant
has recommended extending the sheet piling into
the underlying sand strata to obtain the required
resisting force and improve the safety factor to
the 1.3 value. This recommendation is subject to
review by the USCE. If this recommendation is not
approved a T-wall will have to be constructed in
this reach at substancially increased cost to the
project.

The concrete encasement of the upper section or
I-wall portion is a corrosion preventative and
appearance improvement measure recommended by the
U. S. Army Corps of Engineers. Due to the high
cost of the concrete work and because an equal
flood protection value can be assigned to the
sheet pile wall extended up to the required top of
wall elevation without the concrete I-wall, the
I-wall may be omitted from the first phase of
construction. The I-wall can be added at some
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future date, as construction funds become
available. However, the I-wall wil]l be included
in the design, and could also be included in the
bid documents as an alternate bid item.

The existing concrete cap and a section of steel
sheet piling will be removed. This removal will
eliminate a water entrapment 2zone between the two
walls.

Estimated construction costs for the West Levee -
Floodwall between Pumping Station No. 7 and
Robert E. Lee Boulevard are as tabulated in Table
V-1 for Reaches W-1 through W-5.

The West Levee-Floodwall will be constructed using
equipment positioned and traveling on Orleans
Avenue. Damage to the existing pavement is
anticipated and cost for repair of Orleans Avenue
pavement has been included. Segments of Orleans
Avenue will be closed to traffic when work is
proceeding adjacent to that segment.

East Levee South of R. E. Lee Blvd.
(Reach E-1 through E-5)

The existing levee on the east side of the Orleans
Avenue Canal south of Robert E. Lee Blvd. 1s a
full earthen levee. When the levee was previously
raised, earthen fill was added to bring the levee
up to the then required elevations. The existing
levee is about four feet below the elevation
required by the USCE High Level Plan.

Two alternatives were considered to provide the
required level of protection. The first
alternative was to add earthen £ill to the
existing levee, sloped to a stable configuration
and set-back as required by the design parameters.
The second alternative was to add a floodwall to
the existing levee crown. This wall would project
about four feet above the existing levee. (See
Figure 3.)

Analysis of the two alternatives was made and
estimated costs were determined. Based on the
estimated construction cost the floodwall
alternative 1is more favorable. The cost for
earthen £ill addition varied from $180 to $450 per
linear foot -~ average $315 - while the cost of the
floodwall was estimated as $250 per linear foot
($150 for sheet piling plus $100 for the concrete

. I-wall).
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Another disadvantage of the earthen fill choice is
the additional land area required on the land side
of the levee and the consequent loss of numerous
trees which are near the existing toe of slope.
(See Figure 3.) The area of land required for
fill is wunder the jurisdiction of City Park, a
public agency of the City of New Orleans, and is
now used as green space. Since the green space
character of the 1land will not be altered by
additional levee fill this disadvantage is greatly
mitigated. However, the earthen 1levee fill
addition will require removal of approximately 300
trees ranging in size from 4 inch diameter to 38
inches diameter. Of the 300 trees which would
require removal, approximately 70 are oak trees.
The oak trees would have to be replaced on a
ten-for-one basis as agreed to on previous
projects involving City Park and the Orleans Levee
Board. The significant cost of this replacement
program and the disruption caused by the tree
replacement makes selection of the floodwall even
more favorable.

The floodwall alternative greatly reduces the cost
of the 1levee improvements at the Gernon Brown
Recreation Building. Along this section of levee
the level of protection can be increased without
the need of an expensive toe retaining wall for
the full 1length of the building. For further
explanation, see the write-up in the Special
Conditions chapter.

The levee/canal location relative to the 250-foot
wide apparent right-of-way is shown in the plan
profile sheets contained in the Appendix.

Estimated construction costs for the East Levee
between Pumping Station No. 7 and Robert E. Lee
Boulevard are as tabulated in Table V-2 for
Reaches E-1 through E-5.

East and West Levees North of R. E. Lee Blvd.
(Reach E-6 and N-6)

The existing levees on both the east and west
sides of the Orleans Avenue Canal north of
Robert E. Lee Blvd. are full earthen levees.

These levees are part of the aesthetically
sensitive green space park zone bordering the Lake
Shore and Lake Vista residential communities. The
area east of the canal 1is also used as an

‘extension of City Park and has several athletic

fields located there. For this reason, the option
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of a floodwall to raise the level of protection
was not considered a feasible alternative in this
reach. An alternative whereby the levee
improvements would be accomplished by earthen fill
wherever possible was first investigated.

Earthen £fill added to the existing 1levee and
sloped to a stable configuration as indicated by
the design parameters required considerable
additional land area for the increased earthen
levee section. (See Figure 4.) This was due to
the weaker subsoil strength and consequent
increase in set-back distance. Also, there will
be a consequent loss of approximately 60 trees
which are near the existing toe of slope. A great
majority of these trees are along the east levee.

The 1loss of trees and required land area was
reduced along the proposed levees north of Sta
99+00. Since this reach of canal is wider than
the section south of Sta 99+00 some realignment or
shifting of the levees nearer to the center of the
existing canal is possible. (See Figure 5).

Due to the 1larger than expected 1levee set-back
distance required and large number of trees that
would be lost; a second alternative of a floodwall
at the crown of the existing 1levee was
investigated for the east 1levee 1in Reach E-6.
With the floodwall alternative no additional land
area is required nor will any trees be lost. The
cost of the floodwall alternative is $250 per
linear foot and the cost of the earthen £fill
alternative is $216 per linear foot in Reach E-6.
The three electric vaults near the toe of the
levee will not have to be relocated with the
floodwall alternative saving approximately
$180,000 relocation cost.

The floodwall alternative is recommended in Reach
E-6. In consideration of the aesthetics of this
park-like area, the addition of the I-wall
concrete to improve the appearance of the exposed
portion of the wall is recommended for
construction with the Interim Protection
improvements. '

A floodwall at the crown of the west levee 170
feet in 1length 1is proposed opposite the fire
station building to avoid interference.
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A floodwall at the crown of the west levee 500
feet in length is proposed to avoid interference
with Crystal Avenue from Stas. 114+00 to 119+00.

The estimated construction cost for the East and
West Levees between Robert E. Lee Blvd. and
Station 118+00 are as tabulated in Table V-3 for
Reaches E-~6 and wW-6.

Lakefront Approach Levees
(Reach E-~7 and wW-7)

As required by the U. S. Army Corps of Engineers
design parameters, the canal levees must be raised
as they approach the lakefront to provide
additional freeboard to protect against storm
waves. The freeboard requirement for storm waves
is 6'6" at the lakefront levees. The design high
still water surface at the lakefront is EL 11.50
NGVD, therefore the required top of protection is
EL 18.00 NGVD. A transition freeboard requirement
extends for a length of six hundred feet from the
lakefront levee line south along the canal. The
curved alignment and canal channel will dissipate
the storm wave at approximately Sta. 118+00. The
levees will be sloped down to the lower freeboard
requirement level in 600 feet from Stas. 124400 to
118+00. The length of storm wave levee transition
was provided by the Corps of Engineers. (See
Appendix.) :

The existing east and west levees approaching the
lakefront are earth f£ill and have a top elevation
from five to seven feet below the required
protection level. There are levee toe erosion
prevention walls on the c¢anal sides of both
levees. '

Since the option of a floodwall was originally not
applicable for aesthetic reasons in this reach,
additional earth fill to raise the existing levee
to the required 1level was first investigated.
Geotechnical engineering analysis requires a levee
crown setback of 158 feet from the existing -5.0
contour or 120 feet from the toe erosion wall,

whichever governs (See Figure 6). As a
consequence of the higher required level of
protection and large setback dimension,

considerably more ground for additional levee fill
will be required at the landside toe in this
reach. Approximately 70 trees near the existing
levee toe will be lost and the oak trees will be
replaced on the ten-for-one formula basis.
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Most of the trees that would be lost with the
earth fill alternative are along the east levee,
the alternative of a floodwall at the levee crown
was investigated for the east levee. Geotechnical
engineering analysis requires a PZ-27 steel sheet
piling section with a tip elevation of -23.0 NGVD
be used.

The average cost of the earth fill alternative is
$388 per linear foot 1in Reach E-7 and the
estimated cost of the floodwall alternative 1is
$810 per linear foot ($645 for sheet piling and
$165 for concrete I-wall). The estimated
construction cost increase for the floodwall
alternative, 1including the concrete I-wall, 1is
approximately $500,000. The electric vaults do
not have to be relocated with this alternative and
the saving of this cost may be credited.

The floodwall alternative is recommended in Reach
E-7 to reduce the number of lost trees. In
consideration of the aesthetics of this park like
area, the addition of I-wall concrete to improve
the appearance at the exposed portion of the wall
is recommended with the 1Interim Protection
improvements.

A floodwall at the crown of the levee 300 feet in
length is required on the east levee near the end
of the project to avoid interference with
Lakeshore Drive and Marconi Drive.

The estimated construction cost for the East and
West Levees as they approach the lakefront is as
tabulated in Table V-4 for Reaches E-7 and W-7.



TABLE V - |

ShbhuB YN

TYPICAL WEST SIDE LEVEE MODIFICATIONS
CONSTRUCTION COST ESTIMATE

WEST SIDE, REACH N-1, STA 354 TO STA 30400 (2646 L.F.)

ITENS UNIT QUANTITY UNIT PRICE ANOUNT

FLOODNALL SHEET PILING LF 2,646 560 $1,481,760

(P227 X 35FT. L6.)

GRANULAR FILL oY 1,620 12 $19,440

(BEHIND WALL TO EL. 6.20)

DEMOLITION OF EXISTING WALL LF 2,646 35 $92,610
* REPAIR OF ORLEANS AVE. LF 2,646 60 $158,760

(24FT. WIDTH)

SUBTOTAL (LF) (2,646) (662) $1,752,570

CONCRETE I-NALL LF 2646 315 $833,490

(12°X 14")

SUBTOTAL (LF) (2,646) (977) $2,596,060

ITEMS UNIT QUANTITY UNIT PRICE AMOUNT
FLOODNALL SHEET PILING LF 621 560 $347,760
(P227 X 35FT. L6.)

GRANULAR FILL cY 380 12 $4,560
(BEHIND WALL TO EL. 6.20)

DEMOLITION OF EXISTING WALL LF 621 35 $21,735
REPAIR OF ORLEAMS AVE. LF 621 60 $37,260
(24FT. NIDTH)

SUBTOTAL (LF) (621) (662) $411,315
CONCRETE I-MALL LF 621 315 $195,615
(' x ')

SUBTOTAL (LF) (702) (977) $606,930

-------------------------------------------------------------------------------------------------------------
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TABLE V - 1

LT LI 2 T

WEST SIDE, REACH W-3, STA 37+¢32.97 T0 STA 50+00 (1249 L.F.)

ITENS UNIT ‘ QUANTITY UNIT PRICE AMOUNT
FLOODNALL SHEET PILING LF 1,249 560 $699,440
(P227 X 35FT. L6.)

GRANULAR FILL cY 740 12 $8,880
(BEHIND WALL TO EL. 6.00)

DEMOLITION OF EXISTING NALL LF 1,249 35 $43,715
REPAIR OF ORLEANS AVE. LF 1,249 60 $74,940
(24FT. WIDTH)

SUBTOTAL (LF) (1,249) (662) $826,975
CONCRETE I-WALL LF 1249 318 $393,435
(12'x 14")

SUBTOTAL (LF) (1,249) (977) $1,220,410

WEST SIDE, REACH W-4, STA S0+00 T0 STA 63+68.03 (1368 L.F.)

TTENS | UNIT QUANTITY UNIT PRICE ANOUNT
FLOODNALL SHEET PILING LF 1,368 75 $1,046,520
(P227 X 47FT. L6.)

SRANULAR FILL oY 810 12 $9,720
(BEHIND WALL TO EL. 5.90)

DENOLITION OF EXTSTING MALL LF 1368 3 $47,880
REPATR OF ORLEANS AVE. LF v 1368 60 $32,080
(24FT. NIDTH) »

SUBTOTAL (LF) (1,368) (867) $1,186,200
CONCRETE T-WALL LF 1,38 315 $430,920
(2" X ') |
SUBTOTAL (LF) (1,368) (1,182) $1,617,120
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TABLE V - 1

EL L LT LI L 1]

WEST SIDE, REACH W-5, STA 64492.33 T0 STA 89+78.53 (2486 L.F.)

ITEHS | UNIT QUANTITY UNIT PRICE AOUNT
FLOODWALL SHEET PILING LF | 2,486 765 $1,901,790
(P227 X 47FT. L6.)

GRANULAR FILL oY 1,500 12 $18,000
(BEHIND WALL T0 EL. 5.80)

DEMOLITION OF EXISTING WALL LF g 35 $87,010
REPAIR OF ORLEANS AVE. LF 2486 60 $149,160
(4FT. WIDTH)

SUBTOTAL (LF) (2,486) (867) $2,155,960
CONCRETE I-WALL LF 2,486 315 $763,090
(2' X 14°)

SUBTOTAL (LF) (2,486) (1,182) $2,939,050
TOTAL WEST LEVEE, SOUTH OF R.E.LEE BLVD. WITHOUT I-WALL $6,333,020
CONCRETE I-WALL $2,636,550
TOTAL MEST LEVEE, SOUTH OF R.E.LEE BLVD. INCLUDING I-WALL $8,969,570
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TABLE ¥-2

R L L LT LT 1)

TYPICAL EAST SIDE LEVEE MODIFICATIONS
CONSTRUCTION COST ESTINATE, REACH E-1 THROUGH E-5

EAST SIDE, REACH E-1, STA 3+59 T0 STA 30+00 (2641 L.F.)

ITEMS UNIT QUANTITY PRICE AHOUNT
(SL2 X 16 FT. L6.)
CONCRETE I-WALL (2’ X 6') LF C 2,641 100 $264,100
SUBTOTAL (LF) (2,641) (250) $660,250

-----------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------

EAST SIDE, REACH E-2, STA 30400 TO STA 36+11.85 (611 L.F.)

ITEMS UNIT QUANTITY PRICE AMOUNT
FLOODWALL SEET PILE T ar s
(SL2 X 16 FT. L6.)

CONCRETE I-WALL (2’ X 6°) LF 611 100 $61,100
SUBTOTAL (LF) (611) (250) $152,750

EAST SIDE, REACH E-3, STA 37+441.85 TO STA 50+00 {1240 L.F.)

ITENS UNIT QUANTITY PRICE ANOUNT
LOOL SEET PILOE L a8 a0
(5L2 X 16 FT. L6.)

CONCRETE I-WALL (2’ X 6') - LF 1,240 100 $124,000
SUBTOTAL (LF) (1,240) (250) $310,000

-----------------------------------------------------------------------------------------------------------
P T T T L T L L T L T T T e e
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TABLE V - 2
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EAST SIDE, REACH E-4, STA 50+00 TO STA 63+59.20 (1359 L.F.)

ITEMS UNIT QUANTITY PRICE AMOUNT
FLOODWALL SHEET PILING o T s
(5L2 X 16 FT. L6.)

CONCRETE I-WALL (2’ X 6’) LF 1,359 100 $135,900
SUBTOTAL (LF) (1,359) (250) $339,750
EAST SIDE, REACH E-S, STA 65+01.20 TO STA 89475.75 (2475 L.F.)

ITENS UNIT QUANTITY PRICE AMOUNT
FLODWLL SHEET PILNG T 25 s swLs
(SL2 X 16 FT. L6.)

CONCRETE I-WALL (2’ X 6') LF 2,475 100 $247,500
SUBTOTAL : (LF) (2,475) (250) $618,750
TOTAL EAST LEVEE SOUTH OF R.E.LEE BLVD. (M/0 I-MALL) $1,248,900
CONCRETE I-MALL $832,600
TOTAL EAST LEVEE SOUTH OF R.E.LEE BLVD.(INCLUDING I-WALL) $2,081,500
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TYPICAL LEVEE MODIFICATIONS
CONSTRUCTION COST ESTINATE, REACH E-6 AND W-6

EAST SIDE, REACH E-6, STA 9157.75 T0 STA 117400.00 (2542 L.F.)

ITENS UNIT QUANTITY PRICE ANOUNT
FLOODMALL SHEET PILING LF. 2542 150 $381,300
(SL2 X 16 FT. L6.)
I-WALL CONCRETE (2" X 6' AVG.) LF 2542 100 $254,200
SUBTOTAL (LF) (2,542) (217) $635,500

WEST SIDE, REACH W-6, STA 91+51.66 TO STA 118+87.00 (2735 L.F.)

ITENS UNIT QUANTITY PRICE ANOUNT
LEVEE RAISING WATERIL - o w1 e
(SANDY~CLAY, IN-PLACE MEASURE)
FINISH GRADING SY. 22,467 0.3 | $6,740
FLOODMALL SHEET PILING LF. 670 150 $100,500
(SL2 X 16 FT. L6.)
TURFING . 4.6 1500 $6,900
(SEEDING,FERTILIZER,KULCHING) '
TREE REPLACEMENT (10 FOR 1) EA. 10 100 $1,000
TOE RETAINING WALL EA. 350 200 $70,000
I-NALL CONCRETE (2° X 5.5°AVS.) LF 670 9 $61,640
SUBTOTAL (LF) (2,735) (218) $691,440
TOTAL EAST AND WEST LEVEES NORTH OF R.E.LEE BLVD. $1,326,940
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TYPICAL LEVEE MODIFICATIONS
CONSTRUCTION COST ESTINATE, REACH E-7 AND N-7

EAST SIDE, REACH E-7, STA 117+00.00 TO STA 128+00.00 (1100 L.F.)

ITENS UNIT QUANTITY PRICE AMOUNT
FLOODWALL SHEET PILING LF. 1170 645 $754,650
(PZ27 X 40 FT. L6. AVS.) -
I-WALL CONCRETE (2' X 8.5° AVG.) LF 1170 165 $193,050
SUBTOTAL (LF) (1,170) (810) $947,700

WEST SIDE, REACH W-7, STA 118487 T0 STA 124487.00 (600 L.F.)

ITENS UNIT QUANTITY PRICE ANOUNT
LEVEE RAISING WTERIL o w58 2 4126216
(SANDY-CLAY, IN-PLACE MEASURE)
FINISH GRADING SY. 5,521 0.3 $1,656
TURF NG AC. 1.1 1500 $1,650
(SEEDING, FERTILIZER, HULCHING)
TREE REPLACEMENT (10 FOR 1) EA. 10 100 $1,000
SUBTOTAL - (LF) (600) (218) $130,522
TOTAL EAST AND WEST LEVEES APPROACHING LAKE $1,078,222

vV-16



CHAPTER VI

Bridge Modifications



VI.

BRIDGE MODIFICATIONS

A.

General

The three roadways crossing the Orleans Canal are
significantly lower than the elevation required to
provide high 1level protection. Therefore, the
bridges must be modified in some way in order to
maintain the 1levee system's creditable status.
The level of protection that must be provided is
the design high water surface elevation plus two
feet of freeboard. Because of the more complex
set of variables and determinants involved, five
possible alternatives are investigated in detail
in this report which will provide the required
protection. The five bridge modification
alternatives considered are:

1. Floodgates

2. Seal Joints, Walls and Anchors

3. Precast Concrete Box Culverts

4. New Raised Bridges

5. New Cast-in-Place Concrete Box Culverts

The major determinants in the alternatives are
project cost, hydraulic characteristics or canal
flow area provided and traffic conditions during
high water. Minor determinants are traffic
conditions and neighborhood disturbance during
construction, appearance, construction and design
complexity/difficulty and maintenance cost. (See
Table VI-2 for Summary of Determinants.) Each of
the alternatives is described and the determinants
compared in the following six sections. From the
comparisons, conclusions and recommendations are
made in a succeeding chapter.

Since the three existing bridges are very similar,
a work plan involving careful study at one
location and extrapolation or approximation at the
other two locations was adopted. The bridge at
Filmore Avenue was selected for careful study
since it has the lowest elevation of the three and
would most clearly disclose the engineering design
and construction problems. See Tables VI-2, VI-3,
VI-4 and VI-5 for results of Filmore Avenue bridge
study.

The three existing bridges are short span, steel
girder structures with reinforced concrete decks.
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Overall widths vary from 32' to 60' and lengths
vary from 151' to 175'. The construction dates of
the bridges range from 1939 to 1965. The roadway
surface elevations at the ends of the bridges vary
from EL 5.55 to EL.7.50 NGVD. (See Figures 10, 11
and 12).

Although at present the bridges appear to be in
excellent condition, at some point in time, they
will reach their useful life point and replacement
will become necessary. As this point in time is
approached, alternatives which utilize the
exXisting bridge structure will be less favorable
than they are considered in this report. For
instance, the valuation of a new replacement
bridge structure could be deducted from the cost
of the Raised Bridge Alternative if the bridge
cost was absorbed by the city as part of the
bridge replacement program.

The accuracy of unit prices used for quantified
material items are critical to valuation of
construction cost of the alternatives.
Inaccuracies in unit prices are mitigated where
the same material items (and unit prices) are
used, but if material items are not similar
valuations will not be comparable between
different alternatives. In order to make
valuations more comparable, several sources of
unit prices were reviewed. Among these sources
were: local construction contractors; the U.S.
Army Corps of Engineers; the Louisiana Department
of Transportation's Weighted Average Unit Prices;
the Orleans Levee Board's previous construction
contracts and previous similar reports.

Temporary detour bridges to maintain traffic flow
patterns during the construction period were not
included in any of the alternatives. It is
presumed that the bridge modifications could be
performed "one at a time" and traffic flow could
be detoured to bridges not under construction.
(See Figure 1, Project Map.) The cost of detour
bridges is excessive and also the right-of-way 1is
very limited at each site.

For proper comparison, each of the alternatives
should include an equal length of protection along
the levees. The Floodgate Alternative requires
the longest length; therefore, a floodwall sheet
piling cost has been added to the other
alternatives to equalize the lengths.
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The following sections of this chapter describe
each of the five alternative modifications
investigated for the three canal crossings.

Floodgate Alternative

Description

The first alternative bridge modification
investigated is the construction of movable flood
gates at each end of the bridges. These gates

connect to the adjacent 1levee earthen £fill or
floodwall, as appropriate, and when closed during
storm condition provide the required high level
protection across the existing, below-gradient

bridges. Water would flow over the existing
bridge structures but not outside the containment
provided by the gates. The bridge beams are

bolted to the piers; therefore, the bridge decks
would not be displaced by an overtopping high
water occurrence.

The floodgates must be sliding or rolling type
rather than swing type gates. Swing type gates
would have to swing open onto the Dbridge
structures and this mode of swing 1is not
considered feasible. The top of the gates must be
two feet above the design high still water surface
elevation to fulfill the freeboard requirement.
(See Figure 7.)

Determinants

The estimated project cost is the lowest of the
alternatives investigated ($408,000 for the
Filmore Avenue Bridge). There would be 1little
construction or design complexity. Hydraulic
conditions are favorable. The reduction in canal
flow area is unchanged from the existing condition
and is due solely to the physical characteristics
of the existing bridge. (See Table VI-4.)

The Floodgate Alternative utilizes the existing
bridges without modification. Under storm or high
water conditions the gates would be closed and
traffic flow would be prevented from using the
bridges. During construction, traffic disruption
will be significant but little disturbance to the
near neighborhood will occur. Appearance of the
finished gate structures when open, as 1is the
normal condition, will be unobtrusive since the
gates will align with and tie or fold into the
adjacent levee sections. If the high water level
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is increased, increasing the height of the gates
will be moderate in cost.

Advantages and Disadvantages

The primary advantage of the Floodgate Alternative
is the low construction cost. Also, the hydraulic
conditions are favorable and there is no design or
construction complexity.

The major disadvantage is that the bridges would
be closed to traffic during high water conditions.
Also, the gates must physically be closed by the
Orleans Levee Board ©personnel in times of
emergency, adding to the already large number of
gate closings that must be done during highwater
events. Also, maintenance of the gates 1is
continuous and, although of 1low dollar amount,
this cost is the highest of all the alternatives.

Seal Joints, Walls and Anchors Alternative

Description

The next alternative modification investigated
involves watertight sealing of the existing bridge
deck joints, constructing headwalls along both
sides of the bridges and providing anchorage
against the buoyancy force on the submerged

structures. This modification converts the
existing bridges into culvert structures. {See
Figure 8.)

All of the joints of the existing bridges already
have 26-gauge copper strip waterstops cast into
the concrete decks. No additional material
installation should be required to make these
existing joints watertight under the low head

requirements of this project. A minor cost
allowance for testing and repair has been provided
for assurance. Also, the existing deck

drop-drains must be connected/manifolded to a
common drain pipe with a shut-off check valve at
the end to provide a true watertight deck. The
existing bridge decks will be made watertight from
end bent to end bent.

New headwalls must be constructed which connect to
the bridge deck and extend up two feet above the
design high still water surface -elevation to
fulfill the freeboard requirement. Due to the low
existing elevation of the bridge decks, relatively
high free standing walls are required. For
instance, a maximum wall height of 8.4 feet above

VI-4
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the bridge deck 1is required at Filmore Avenue.
The additional load [about 1,000 pounds per linear
foot (plf)] could not be added to the existing
exterior bridge girders and cantilevered walkways
without major additional strengthening. Therefore,
independent walls alongside the Jbridges are
proposed.

The new headwalls will be supported by separate
concrete foundations constructed along the bridge
sides and below the decks. The walls will be
linked by water stops to the bridge deck and tied
into the adjacent earthen fill levee or floodwall.
The wall foundations can be combined with the
concrete anchor blocks which act as hold down
weights and provide the connection between the
required anchor beams and anchor piling, thus
effecting a multi-utilization arrangement. By
selecting independent walls, the cost of removing
the existing railing is avoided and the economy of
using precast concrete walls is introduced. i

The buovant force anchorage system, required to
prevent bridge flotation when the water rises to
the anticipated maximum high level, consists of
two heavy steel wide flange beams at each existing
bent which are connected to the bridge girders,
the concrete anchor blocks and the anchor piling
which connect the system to the substrata. (See
Figure 8.) This system, placed at each bent, is
capable of withstanding the calculated uplift
forces at the design high still water level.

The construction required with this alternative
does not impede the maintenance and inspection of
the existing bridge girders. Also, replacement of
the existing bridge 1is possible without removal of
the modification construction.

Determinants

At Filmore Avenue the estimated cost is
approximately 30 percent (%) higher than the

lowest of the alternatives ($538,000.). There 1is
a high degree of design complexity in the wall and
wall supports as proposed. Finite element

analysis may be required to satisfy reviewing
agency criteria. There are no other significant
design problems. The driving of piling close to
the side of the existing bridges will require
extra precautions. Welding underneath the bridges
to connect the anchor beams to the bridge girders
will also be difficult. Grouting in waterstops
and erecting the large headwalls will present
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construction problems, none of which is
insurmountable. However, no underwater construc-
tion is required.

Hydraulic conditions are unfavorable since added
structure further reduces the canal flow area.
(See Table VI-4.)

This alternative utilizes the existing bridges
without modification except that anchor beams are
welded to the bridge girders and waterstops are
grouted into the existing deck sides. Traffic
flow conditions are very favorable with a short
time of one way traffic during construction and
the bridge remaining open during high water
conditions. The bridge's appearance with this
modification would be significantly changed. The
high walls will give a poor appearance to passing
motorists and a fair appearance to more distant
viewers.

If, in the future, the level of protection were
increased, it would be very costly to raise the
level of protection with this alternative.

Advantages and Disadvantages

The primary advantages of the Seal Joints, Walls
and Anchors Alternative is the low construction
cost and the fact that the bridges are open to
traffic flow during high water. Also, there would
be very 1little maintenance required and no OLB
personnel requirement at times of high water.

The major disadvantages are the reduced canal flow
areas and the radical change in appearance of the
bridges. The design complexity and construction
difficulty that will be a part of this alternative
are also disadvantages.

Precast Concrete Box Culverts Alternative

Description

An alternative requiring installation of precast
concrete box culverts beneath the existing bridges

is next considered. Connecting headwalls are
constructed to the required design high still
water plus freeboard elevation. These headwalls

are connected to the adjacent earthen fill levee
or floodwall, as appropriate, thus providing the
required high 1level flood protection at the
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bridges. This alternative utilizes the existing
bridges without modification.

The box culverts can be precast in single barrel
or double barrel units, the ends sealed, and the
sections floated along the canal from the lake
into position. This is the "float-in method".

The spacing of the various bridge support bents
will allow "half width" size precast box sections
to be used. The two "half width" sections can be
mated by post tensioning at the final locations to
provide the "full width", watertight culverts. The
post tensioning work 1is done in the wet. The
precast culverts are supported on pile footings
along each side of the bridge with the culverts
spanning between the footings (See Figure 9).
Because the box culverts are supported by their
own footings, the pilings of the existing bridge
are not subjected to any added loads.

An alternate to the "float-in method" of
construction is to erect the box culvert with
precast pieces beneath the existing bridges. The
pieces are placed on footings constructed along
each side of the bridge and post-tensioned into a
continuous member. This alternate method requires
the placement of shell, stone, or tremie concrete
over the existing canal bottom due to the poor
soil consistency. The concrete post-tensioning
work is done in the wet.

Both methods of construction of precast box
culverts require the construction of the lower
portions of headwalls at the bents in the wet

"unless cofferdams are used. Cofferdam
construction, with the precast box culverts in
place will be complex and expensive. Another

option is to precast the short 1lengths of the
lower portions of headwalls and tie the precast
walls to the box culverts with epoxy grout in the
wet. Concrete block mats are placed at both ends
of the culvert to prevent erosion of the canal
bottom.

Determinants

The estimated construction cost is about double
the Floodgate or Seal Joints Alternatives
($932,500 for the Filmore Avenue Bridge). The
construction difficulty is extreme with many
unknowns and underwater work 1is also involved.
There are no previous projects in the area where
this method of construction for this application

VI-7
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has been used. Much of the design, and
complexities thereof, would be assumed by the
precast contractor as is the common practice.

The hydraulic conditions are poorest of all the
alternatives. (See Table VI-4.) Since the box
culverts must fit under the bridge and between
bents and because headwalls are necessary, the
canal flow area is significantly reduced.

The Precast Box Culvert Alternative utilizes the
existing bridges without modification. Traffic
conditions are very favorable since during storm
or high water conditions the bridges would remain
open to traffic. There would be no traffic
disruption during the construction period except
possibly when the upper headwall is constructed.
There will be very little neighborhood disruption
since much of the work will be performed off-site.

Appearance of the finished construction will be
slightly better than the Seal Joints Alternative
with the same high walls on each side of the
bridges but with the absence of the large anchor
block masses on each side of the bridges. 1If, in
the future the high water level is increased, the
modification cost would be high, requiring not
only raising the wall height, but also
strengthening the existing wall and culvert
junction for the increased water pressure.

Advantages and Disadvantages

The precast concrete box culvert has few
advantages. The fact that the bridges would be
open to traffic during high water conditions is
its main advantage. Also, the fact that there
would be 1little traffic disruption and 1little
disturbance to the local neighborhood during
construction are 1lesser advantages. The low
maintenance requirement is also an advantage.

Primary among the many disadvantages are the
higher project cost and the smallest hydraulic
flow area of the alternatives considered. The
construction difficulties, including work in the
wet, the many unknowns, and the lack of previous
similar experience are important disadvantages. A
feature that would almost rule out this scheme is
that, with the box culvert in place, it will not
be possible to paint or inspect the existing
bridge steel girders. A maintenance inspection
access could be provided to solve one of the
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problems; however, maintenance painting of the
structure would remain extremely difficult at
best.

New Raised Bridge Alternative

Description

This alternative proposes removal of the existing
bridges and construction of new replacement
bridges at higher elevations. Under this
alternative the top of the bridge decks are set at
the design high still water surface elevation (EL
+11.80 NGVD at Filmore Ave.) along the lines of
the east and west levees. (See Figures 10, 11 &
12.)

The proposed deck elevation has been economically
selected. It is below the "water clear" elevation
- the design high water plus freeboard elevation
(EL +13.80 NGVD at Filmore Avenue) - but not so
low as to require buoyant force anchorage. By
using this lower deck elevation, a total approach
bridge length reduction of 120 feet is effected -
approximately 15% of the total length - compared
to higher "water clear" elevation.

The freeboard height requirement will be satisfied
by constructing the bridge barrier railings to the
proper freeboard elevation and connecting them to
the abutting earthen fill 1levees or floodwalls.
Also the bridge deck joints will be sealed, deck
drains manifolded, and special bents at 1levees
will be designed as a combination T-wall/bent to
provide the required high level flood protection.
(See Figure 13.) 1In effect, the bridges in this
alternative become an integral part of the levee
system.

With this selection, water may on occasion rise
above the bridge decks, but will not flow through
the deck joints or into the surrounding land
areas. This selection costs significantly less
than a "water clear" bridge deck elevation and has
a minimum effect on canal flow area while still
providing the regquired £flood protection. Some
other features descriptive of the Raised Bridge
Alternative are listed as follows:

The bridges must be raised about 8 feet above
the existing structures. Therefore, 1long
approach bridges must be built to meet the
existing grade.

VI-9
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. Long spans were selected since they are more
economical than the existing short spans.
Also hydraulic conditions benefit with
correspondingly fewer bents in the waterway.

. Prestressed precast concrete (PPC) girders
were selected as more cost-effective than
steel girders.

. Type III PPC girders were selected to
optimize the canal flow area during storm
conditions.

. wWith this alternative Orleans Avenue can
optionally be routed wunder the raised
roadways, thereby improving traffic
circulation in the area of the bridges.
(This has been done at the I-610 bridge near
the pumping station.)

. A 5% grade of approach roadways has been
used. This is considered the maximum
acceptable grade. If a steeper grade is
used, project cost could be slightly reduced.

Determinants

The estimated project cost is of a higher order of
magnitude ($1,985,000 for the Filmore Avenue
Bridge) than other alternatives. This cost 1is
about four times the cost of Floodgates or Seal
Joints Alternatives and twice the Box Culvert
Alternative. Since the bridges are raised about 8
feet, long approach bridges must be built. Fully
80% of the cost is attributable to these approach
portions. Significant cost is added at locations
where Marconi Drive is closer to the canal because
Marconi Drive must also be raised.

The design and construction are much 1larger in
scope, but has little complexity. The hydraulic
condition is the best of all the alternatives (See
Table VI-4.) Also, with fewer bents and less
superstructure in the water, the structure is less
prone to damage due to high water and floating
debris.

The existing bridge is totally removed with this
alternative. Some cost credit could be given for
the new structure life extension, but this has not
been included. Traffic may use the bridge during
high water conditions since it is sealed. Traffic
flow during most of the construction period will
be completely stopped. Traffic can be routed to
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adjacent bridges if staggered bridge construction

schedules are used. Also, traffic on the
connecting roads will be adversely affected for
shorter periods. Disturbance to the near

neighborhoods during construction will be extreme
with this larger scale project.

The proposed "all concrete" bridge will have
lesser maintenance requirement than the existing

steel bridges. The appearance of the proposed
bridge will be the best of all alternatives, being
of normal accepted bridge configuration. If the

high water elevation is raised, the height of
barrier side rails will have to be increased to
provide needed protection. This will be moderate
in cost.

Advantages and Disadvantages

The primary advantages of the New Raised Bridge
Alternative are that it has the most favorable
hydraulic conditions and the bridge will remain
open to traffic flow during high water. Also, the
maintenance cost is the least of the alternatives
and Orleans Levee Board personnel are not required
at times of high water. The new bridge will have
an extended life over alternates which utilize the
existing bridges. The normal appearance is also
an advantage. Finally, -the optional routing of
Orleans Avenue traffic under the new bridges would
benefit traffic conditions.

The major disadvantage is the much higher project
cost. The larger scale of construction activity,
traffic disruption, and neighborhood disturbance
during construction are also disadvantages.

New Cast-In-Place concrete Box Culverts
Alternative

Description

The final alternative bridge modification is a box
culvert constructed of cast-in-place concrete that
replaces the existing bridges. This box culvert
is pile-supported and new roadway pavement is
constructed across the top of the concrete
culvert. (See Figure 14.)

A large portion of the construction is below water
surface, including all the support piling, the
bottoms and half the walls of the box culverts.

. Economy requires that this significant work be

done in the "dry". Therefore, sheet pile

VIi-11
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cofferdams large enough to construct one concrete
box culvert barrel at a time are required. The
methods and procedures of cofferdam installation
would have to be reviewed and approved by the
Sewerage and Water Board during the design phase
since the cofferdams affect canal flow area.

Upon completion of the box culverts, asphalt’
sub-base and pavement courses will be placed on
top of the culverts. Asphalt sub-base and
pavement are used because they are less expensive
and easier to construct than concrete slab spans,
the other alternate.

The grade of the new rocadway is selected to match
the existing roadway so that no modification of
the approach roadway or c¢onnecting streets \is
involved. This is a decision based on economy.
An alternate with the new roadway raised was
investigated. The cost was higher than the Raised
Bridge Alternative because of the much higher cost
of box culverts over pier and girder type bridges.
The conclusion is, therefore that, if the grade is
raised, it would be more economical to adopt the
Raised Bridge rather than the Box Culvert
Alternative.

High headwalls are constructed along each side of
the roadways to the required design high still
water plus freeboard elevation. These walls are
tied into the adjacent levee floodwalls or earthen
fill, as appropriate, to prevent water from
flowing onto the roadways and through the slots in
the levees at the canal crossings. This headwall
configuration, very similar to that used for the
Seal Joints Alternative, provides the required
flood protection.

In this alternative the portions of canal with
sloping bottom are closed to flow to reduce the
box culvert cost. The head 1loss due to this
reduction in flow area is very small due to the
short length of the culvert.

Concrete block matting is included at the end of
each box culvert to prevent canal bottom erosion,
which is a possibility when canal flows are
increased, with accompanying turbulence and
increased velocity through the reduced flow area
of the box culvert.
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Determinants

The estimated project cost 1is about two and
one-half times the Floodgate or Seal Joints
Alternative and 30% higher than the Precast
Concrete Box Culvert Alternative ($1,192,100 for
the Filmore Avenue Bridge). There is some design
complexity. Construction difficulty is more than
Floodgates or Seal Joints Alternatives but much
less than the Precast Box Culvert option. The
canal flow area through the culverts is less than
the three alternatives where the existing bridge
remains in place. (See Table VI-4.)

The existing bridge is removed and replaced with a
new structure, so some credit for extended 1life
could be assigned to this alternative. Traffic
conditions and disturbance to the near
neighborhood during construction are similar to
the Raised Bridge Alternative. Traffic flow
across the canal will  Dbe stopped during
construction and disturbance to the neighborhood
will be noteworthy although_ not as severe as in
the Raised Bridge option. Maintenance requirement
will Dbe negligible with this all-concrete
structure.

Appearance of the finished construction will be
similar to the Precast Concrete Box Culvert option
- high walls on each side of the crossings. 1If
the high water level is raised, the modification
cost would be high, requiring not only raising the
wall heights but also strengthening the existing
wall and culvert junction.

Advantages and Disadvantages

The New Cast-In-Place Concrete Box Culvert
Alternative has few advantages. The fact that the
bridges would be open to traffic during high water
events 1is its principal advantages. The low
maintenance requirement and lack of Orleans Levee
Board personnel attention during storm conditions
are also advantages.

Primary among the disadvantages is the higher
project cost. The construction difficulty, larger
scale of construction activity, and neighborhood
disturbance that will be caused are also
disadvantages. The fact that the avenues will be
closed for lengthy construction periods, although
temporary in nature, is a serious disadvantage.
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Comparison of Bridge Alternatives

From the determinants, advantages, and
disadvantages recorded in the previous sections,
the following comparisons of bridge modification
alternatives are presented.

One of the alternatives allows high water to flow
over the existing roadways:; three of the
alternatives result in culvert-type structures,
forcing high water under the roadways; and one of
the alternatives raises the roadway grades,
allowing high water to pass below the structure
decks.

The Floodgate Alternative Modification allows high
water to flow over the existing bridge roadways.
It has a high rank in all the major determinant
categories except for the fact that the bridges
would be closed to traffic during storm high water
conditions. This is a serious disadvantage. The
Floodgate Alternative has the lowest project cost
amounts; provides the largest canal flow areas,
except for the Raised Bridges Alternative; and is
not aesthetically objectionable. The fact that
Orleans Levee Board personnel must physically
close the gates at times of emergency is serious
disadvantage.

Of the three alternatives that make the structures
function as a culvert by the installation of high
walls along the sides of the roadways, the Seal
Joints, Walls and Anchors Alternative ranks best.
It has an approximate 50% lower construction cost
than the Cast-in-Place Concrete Box Culvert
Alternative. For this alternative, the canal flow
area is more than the Concrete Box Culvert options
and it will cause less neighborhood disturbance
during construction.

The Precast Concrete Box Culvert Alternative is
not a viable alternative since, if it is
constructed, the existing bridge steel girders
cannot be maintained. Also, the New Cast-in-Place
Alternative is only about 25% higher in
construction cost; therefore, if a Box Culvert
option were to be selected, the Cast-in-Place
Culvert would be favored.

The Raised Bridge Alternative allows high water to
pass below the structure decks, providing the
largest flow area, but is almost four times higher
in construction <cost than the Seal Joints
Alternative. The higher order cost results from
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the extensive approach bridge and roadway work
required with raising of the bridge deck grades.
Fully 80% of the cost of this alternative results
from the cost of constructing the new approaches.

The cost of the Floodgate Alternative and the Seal
Joints Alternative are the two lowest amounts.
The other alternatives are from two to four times
greater. '

The Seal Joints Alternative is relatively less
costly on the shorter Robert E. Lee Blvd. and
Harrison Avenue c¢rossings than on the Filmore
Avenue crossing. In fact, on the short Harrison
Avenue crossing the Seal Joints Alternative is
slightly less costly than the Floodgate
Alternative, and at the wider Robert E. Lee Blvd.
the Seal Joints Alternative is only slightly more
costly than Floodgates.

Further comparisons of the determinants of the
alternatives are presented in Tables VI-2, VI-3,
VI-4 and VI-5 following this section. -

See Table VI-1 for comparison of construction
costs of the five alternative = bridge
modifications.
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TABLE VI-1

NP P P P Pos P P Py P s 0 P

BRIDGE MODIFICATION ALTERNATIVES

CROSSING (DIMENSIONS)

TOTAL COST-

ALTERNATIVE

———

R.E. LEE BLVD
(607X 140°) %%

FILMORE AVE.*|HARRISON AVE.

(40°X 175°)

(32°X 1517)%*

3 BRIDGES

* SEE TABLES VI-6 THROUGH VI-10 FOR DETAILED COST
ESTIMATES OF FILMORE AVENUE CROSSING.

Ak

PROJECT COSTS FOR R. E. LEE BLVD. AND HARRISON

AVE. ARE APPROXIMATED FROM FILMORE AVE. COSTS
AND DIMENSIONS OF STRUCTURES.

VIl - 16

FLOODGATES $612,000 $408, 000 $326,000 $1, 345,000
SEAL JOINTS,
WALLS AND ANMNCHORS $645,000 $538,000 $317,000 $1,500,000
CONCRETE BOX
CULVERT-PRECAST $1,120,000 $932, 500 $643,500 32,496,000
NEW RAISED BRIDGE $2,980,000 $1,985,000 $1, 588,000 $6,553,000
NEW CONC. BOX :
CULVERT-C.I.P. $1,430,000 $1,192,100 . $822,900 $£3,445,000




TABLE VI-2

LTI LT L E 2

BRIDGE MODIFICATION ALTERNATIVES

TYPICAL SUMMARY OF DETERMINANTS

FILMORE AVENUE CROSSING

ALTERNATIVES
REMARKS
SEAL JOINTS, |PRECAST CONC. | NEW RAISED | NEW CIP CONC.
DETERNINANTS FLOODGATES | WALLS, ETC. | BOX CULVERT | BRIDGES | BOX CULVERT
NAJOR DETERNINANTS
1. PROJECT COST RATIO 1.00 1.32 2.28 4.86 2.92 FLOODGATES=1.0
2. HYDRAULIC COMDITIONS 38 ]
2.1 FLON AREA T -W.S. ATEL. 4.25 9 7 100 65 | 1 0F UNOBSTRUCTED
2.2 FLOW MEA X -0.S. ATEL. 9.25| 61 56 T 100 3 1 0F UNOBSTRUCTED
2.3 FLOWMEA S -4.5. ATEL. 11.80] 69 a5 38 8 ) 2 OF UNOBSTRUCTED
3. TRAFFIC CONDITION AT HIGH WATER CLOSED OPEN OPEN OPEN 0PEN
NINOR DETERMINANTS o
A. TRAFFIC DISRUPTION NINOR HINOR OPEN CLOSED CLOSED | DURING CONSTRUCTION
B. NEIGHBORHOOD DISTURBANCE LITIE SONE LITIE | EXTREME |  MORE | DURING CONSTRUCTION
C. CONSTRUCTION DIFFICULTY LITTLE SONE EXTREME | LARGE SIZE|  MNORE
D. DESIGN COMPLEXITY LITTLE HOST MORE | LARGE SIZE|  SOME
E. MAINTENANCE COST NOST LITTLE s LEAST LITILE
F. COST TO RAISE LEVEL NODERATE HIGH HIGH HODERATE HIGH UNLIKELY NEED
6. APPEARAMCE UNOSTRUSIVE | FAIR TO POOR| G0OD TO FAIR |  BEST 600D JUDGNENTAL
H. OLS PERSONNEL AT STORN REQUIRED NONE NONE NOWE NOWE
1. EXISTING BRIDGES UIILIZE | uraze | uTnuze RENOVE RENOVE

_— e——————————————————————

* MAINTENANCE INSPECTION AND PAINTING OF EXISTING BRIDGE GIRDERS IMPAIRED

#% ELEVATIONS ARE IN FEET - N.6.V.D.
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TABLE VI-J

BRIDGE MODIFICATION ALTERNATIVES - TYPICAL COST COMPARISON
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BETWEEN LEVEES
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TABLE VI-3
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TABLE VI-4

AL LI L LI T Y L1

BRIDGE MODIFICATION ALTERNATIVES

TYPICAL FLOW AREA COMPARISON

FILMORE AVENUE CROSSING

ALTERNATIVES
NATER SURFACE FLOODGATES | SEAL JOINTS, | PRECAST CONC. | NEW CIP CONC. NEW RAISED | UNOBSTRUCTED

h ELEVATION EXIST. BRIDGE | WALLS, ETC. | BOX CULVERT B0X CULVERT BRIDGE CHANNEL
4.25 FT. N.6.V.D. 1488 1364 1167 9 1508 1508
(BOT. OF EXIST. BNS.) 962 901 m 653 1002 1002
9.25 FT. N.6.V.D. 1488 1364 1167 1036 028 428
(TOP OF EXIST. PARAPET) 611 363 482 431 1002 1002
11.80 FT. N.G.V.D. 2102 1364 1167 1038 2672 3042
(HIGH STILL WATER SURFACE) | 693 451 393 R} 882 1001

NOTES:

Ll L 2 )

1. FLOW AREAS ARE IN SQUARE FEET.
PERCENTAGE SHOWN IS PERCENT OF
UNOBSTRUCTED CHANMEL.

2. N.G.V.D. = NATIONAL GEODETIC VERTICAL DATUM
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FLOW AREA (SQ. FEET)

(Thousands)

TABLE VI-5

BRIDGE MODIFICATION ALTERNATIVES-TYPICAL FLOW AREA COMPARISON
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FILMORE AVE. BRIDGE MODIFICATIONS

[SJ WATER SURFACE EL. 4.25' NGVD.
WATER SURFACE EL. 925 N.GVD

WATER SURFACE EL. 11.80' NGMD

TABLE VI-5
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TABLE VI-6

BRIDGE ALTERNATIVE ~CONSTRUCTION COST ESTIMATE
"FLOODGATES"

FILMORE AVENUE BRIDGE

ITEMS UNIT UANTITY UNIT PRICE AMOUNT
FOUNDATION

Excavation : _ cYy . 250 10 $ 2,500
Piles - 16" SQ.PPC .

(50 Ft.Lg. at 20T) EA 96 1,250 120,000
Sheet Piling (P222x20 Ft.Lg.) LF ' 192 300 57,600
Concrete Sill/Ftg. cY 144 200 28,800
Tracks LF 168 20 3,400
WALL
Concrete Walls & Posts

w/Reinf CcY 82 350 28,700
Sheet Piling (I-Wall Future)

(P222x30 Ft.Lg.) LF 83 450 37,000
GATE
A36 Steel ‘ LBS 33,600 2 67,000
Seals-Neoprene LS LS 8,000 8,000
Rollers, Locks, Inserts LS LS 8,000 8,000
OTHER ITEMS
Utility Modifications LS LS 10,000 10,000
Contingencies (10%) ' 37,000

TOTAL (FOr 2 GateS).ceeeseevoesses $408,000
Note: The Floodgate Alternative includes 2 gates - each gate 1is

42 ft. long by 9 ft. high with a 39 ft. clear opening. The gate
and sill footing is 96 ft. long by 8 ft. wide. The total
structure includes 83 ft. of I-wall for a total length of 266 ft.
along the levees.
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TABLE VI-7

BRIDGE ALTERNATIVE -CONSTRUCTION COST ESTIMATE
"SEAL JOINTS, WALLS AND ANCHORS"

FILMORE AVENUE BRIDGE

ITEMS IT QUANTITY UNIT PRICE AMOUNT
ANCHOR SYSTEM
Superstructure Connection LS 48 - $ 25,000
A36 Steel (8-W36's) LB 81,000 1.75 141,800
Concrete Block/Wall Support

(10 Locations) (0)'4 85 300 25,500
Piles - 16" SQ.PPC

(60 Ft.Lg. at 20T) EA 48 1,500 72,000
Added Girder-Deck Studs EA None 50 NA
HEADWALL .
Concrete Walls (2-12" Thick) cY 135 300 40,500
Base Connections LS 10 - 10,000
Waterstop + Chip LF 350 14 4,900
Floodwall Sheet Piling

(P222x30 Ft.Lg.) LF 186 450 83,800
SEAL JOINTS .
Test Existing Copper Strip LF 200 20 4,000
Repair Allowance LF 50 170 8,500
OTHER ITEMS
Remove End Bent Walls | EA 4 500 2,000
Manifold Drains LS 25,000
Utility Modifications LS 25,000
Slope Pavement SF
Contingencies (15%) 70,000

TOTAL....'QO'O......‘.......O..l.$538'000

Note: The Seal Bridge Alternative includes ‘a bridge deck area that is

40 ft. wide and 175 ft. long, including a 28 ft. roadway with
6 ft. walks. The headwall is 350 ft. (175 ft. each side) long
and 9.5 ft. high. Also included are 8-6 pile anchors
supporting 8-44 ft. long W36 steel beams. The total length
along the 1levees is 266 ft. which includes 186 ft. of
floodwall.
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TABLE VI-8

BRIDGE ALTERNATIVE - CONSTRUCTION COST ESTIMATE

"PRECAST CONCRETE BOX CULVERT"

ITEMS

FOUNDATION

ExXcavation Underwater
Piles - 16" SQ.PPC

(50 Ft.Lg. at 20T)
Footing

BOX CULVERT

Bottom Slab (12"tk.)
Walls (12"tk.)

Roof (9"tk.)
Waterstop (12)

HEADWALL

Walls

Waterstop (2)

Sheet Piling, Floodwall
Filler Walls at Sides
REVETMENT

Concrete Block Mats
(6 £ft. ea. side x 175')

OTHER ITEMS

Manifold Drains
Utility Modifications
Add Concrete Block Mats

Contingencies (20%)

Note:

28 ft.

FILMORE AVENUE BRIDGE

UNIT QUANTITY UNIT PRICE AMOUNT
LS (600 cy) $75,000
“EA 76 1,250 95,0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>